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a b s t r a c t
A  stud y  w as m ade of the p aren ts and 85 lin e s  of a c r o s s  b etw een
the co tton  v a r ie t ie s  D P L  15 (G o ssy p iu m  h ir su tu m ) and S ea  Islan d  (G. 
b a r b a d e n se ). A  g e n e tic  a n a ly s is  w as m ade of s e e d  in d ex , lin t  d e n s ity  
in d ex , lin t  in d ex  and  lin t  p e r c e n ta g e .
The p aren ts  had s e e d  in d ic e s  of 1 0 .2  and 1 3 .2  g r a m s , r e s p e c ­
t iv e ly .  E le v e n  l in e s  lik e  the D P L  15 p a ren t and 18 lik e  the S ea  Islan d  
p aren t w ere  r e c o v e r e d *  In ad d itio n  4 lin e s  had a p p r e c ia b ly  lo w er  s e e d  
in d ex  than D P L  15 and 5 l in e s  w ere  a p p r e c ia b ly  h igh er  than S ea  Is la n d . 
B e c a u se  of t r a n s g r e s s iv e  in h er ita n c e  of s e e d  s iz e  it  w as co n c lu d ed  that 
the p a ren ts  d if fe r e d  b y  s e v e r a l  p a ir s  of g e n e s  in sp ite  of the m any lin e s  
p h en o ty p ica lly  lik e  the p a r e n ts . A  v e r y  h igh  h e r ita b ility  of 59%, b a se d  
on the r e g r e s s io n  o f lin e  m ean s on th e ir  r e s p e c t iv e  F^  p lant v a lu e s ,  
w as found.
If s e le c t io n  for  low  s e e d  index  had b een  p r a c t ic e d  in the F ^ j 73% 
o f F 3  l in e s  ob ta in ed  w ould  have had lo w  s e e d  index  in c o n tr a s t  to on ly  14% 
w ithout s e le c t io n .  T h e se  r e s u lt s  in d ica te  that s e le c t io n  in F^ w ould  be 
h ig h ly  e f f e c t iv e .
The p a ren ts  had lin t  d e n s ity  in d ic e s  of 6 . 8  and 4 .  1 g r a m s , r e s p e c ­
t iv e ly ,  N o lin e  w as r e c o v e r e d  w ith  a m ean  lin t  d e n s ity  index  a s  h igh  as  
D P L  15 and on ly  5 l in e s  e x c e e d e d  the p a ren ta l a v e r a g e .  C o n v e r s e ly , 37
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l in e s  r e s e m b le d  the S ea  Islan d  p aren t and 24 had a p p r e c ia b ly  lo w e r  m ean s  
than th is  p a ren t. The fa c t  th at no lin e  lik e  D P L  15 w as r e c o v e r e d  s u g ­
g e s t s  that the p a r e n ta l d if fe r e n c e  w as g o v e r n e d  by s e v e r a l  p a ir s  of 
g e n e s .  The la r g e  n u m ber of l in e s  r e se m b lin g  or lo w e r  than the Sea  
Is la n d  p a ren t w as a ttr ib u ted  to  p h y s io lo g ic a lly  u n b a lan ced  g e n o ty p e s .
H e r ita b il ity  of lin t  d e n s ity  w as v e r y  h igh , 64%. E f fe c t iv e n e s s  of s e l e c ­
tion  w as h igh  a s  in d ica te d  b y  54% r e c o v e r y  of h igh  lint: d e n s ity  l in e s  fr o m  
s e le c t e d  F £  p lan ts in c o n tr a s t  to  on ly  11% w ith  no s e le c t io n .  H o w ev er , 
the F 2  p op ulation  sh o u ld  be la r g e ,  due to  the lo w  fr e q u e n c y  of h igh  lin t  
dens ity  p lan ts „
The D P L  15 and S ea  Is la n d  p a ren ts  had lin t in d ic e s  of 7 .8  and  5 .4  
g ra m s, r e s p e c t iv e ly .  T h ree  l in e s  r e s e m b le d  D P L  15 in th eir  m e a n s , but 
none had the h igh  lin t  d e n s ity  index  of th is  p arent; th e r e fo r e  no lin e  a s  
va lu a b le  a s  D P L  15 w as o b ta in ed . A  la r g e  num ber of lin e s  w ere  c o n ­
s id e r a b ly  lo w e r  than S ea  I s la n d . T h is w as a ttr ib u ted  to the a b n o rm a lly  
lo w  lin t  d e n s ity  r e f e r r e d  to  p r e v io u s ly .  H e r ita b ility  of lin t  in d ex  w as v e r y  
h igh , 73%. C om p arin g  s e le c t io n  and no s e le c t io n  in the in d ica ted  that 
s e le c t io n  w ould  be v e r y  e f fe c t iv e  fo r  th is  c h a r a c te r .
The p a ren ts  had lin t  p e r c e n ta g e s  of 4 2 .9  fo r  D P L  15 and 2 8 .9  fo r  
S ea  I s la n d . T h is w as the la r g e s t  p a r e n ta l d iffe r e n c e  fo r  any c h a r a c te r .
N o F 3  lin e  had the h igh  lin t  p e r c e n ta g e  of D P L  15, w h ile  18 lin e s  r e s e m b le d  
S ea  Is la n d  and 23 lin e s  had lin t  p ercen tage b e lo w  the ran ge of th is  p a ren t.
T h is w as a ttr ib u ted  to the la r g e  n u m ber of l in e s  w ith  a b n o r m a lly  lo w  lin t  
d e n s ity .  Her ita b ility  w as v e r y  h igh , 77%, L in es  d e r iv e d  fr o m  s e le c t e d  
F^ p lan ts c o m p a red  to the n o n - s e le c t e d  p op ulation  in d ica te d  s e le c t io n  
w ould  be h igh ly  e f fe c t iv e  in F£*
S e e d  in d ex  and  lin t  d e n s ity  in d ex  sh o w ed  no a s s o c ia t io n .  L in t  
in d ex  and lin t  p erce n ta g e  w e r e  h ig h ly  c o r r e la te d  w ith  lin t  d e n s ity  in d ex  
and co u ld  be u se d  in s e le c t in g  for h igh  lin t d e n s ity .
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IN TROD UC TION
U pland co tto n  v a r ie t ie s ,  b e lo n g in g  to the s p e c ie s  G o ssy p iu m  
h ir su tu m  L . , have b ecom e the p red om in an t on es in  the U nited  S ta te s  
and in  m o s t  of the o th er  co tton  p rod u cin g  a r e a s  o f the w o r ld . T h ese  
v a r ie t ie s  p o s s e s s  s e v e r a l  h ig h ly  d e s ir a b le  c h a r a c t e r is t ic s ,  su ch  a s  h ig h  
y ie ld in g  a b ili ty ,  e a r l in e s s  of m a tu r ity , s m a ll  p lant s iz e  and h igh  l in t  p e r ­
c e n ta g e , w h ich  a r e  r e s p o n s ib le  fo r  th e ir  p o p u la r ity . H o w ev er , th e ir  lin t  
p r o p e r t ie s ,  su c h  a s  f ib e r  s tr e n g th  and len g th , a r e  not id e a lly  su ite d  to  
the d em an d s of the sp in n in g  in d u str y . A lth ou gh  so m e  im p r o v e m e n t has  
b e e n  m ade in th e s e  f ib e r  p r o p e r t ie s  th rou gh  b reed in g  p r o g r a m s b a s e d  on 
c o n tr o lle d  h y b r id iz a tio n  b e tw een  s e le c t e d  Upland v a r i e t ie s ,  it  d o es  not a p ­
pear p o s s ib le  to  a c c o m p lis h  a l l  of the n eed ed  im p r o v e m e n t in th is  m a n n er .  
T hus it  has b e c o m e  n e c e s s a r y  fo r  co tto n  b r e e d e r s  to  look  ou tsid e  the  
s p e c ie s  G . h ir su tu m  fo r  s o u r c e s  o f the s u p e r io r  g e r m  p la s m  n eed ed  to  
b rin g  a b ou t m a x im u m  im p r o v e m e n t in the f ib e r  of U pland c o tto n .
G . b a r b a d e n se , a s p e c ie s  c lo s e ly  r e la te d  t o h i r s u t u m ,  is  known  
to  p o s s e s s  s u p e r io r  f ib e r  p r o p e r t ie s  and c e r ta in  v a r ie t ie s  of th is  s p e c ie s
o
have b een  r e c o g n iz e d  fo r  m an y  y e a r s  fo r  th e ir  ou tstan d in g  f ib e r  c h a r a c ­
t e r i s t i c s .  U n fo rtu n a te ly , v a r ie t ie s  o f G . b a r b a d e n se  a r e  s e r io u s ly  la ck in g  
in  su c h  d e s ir a b le  a g r o n o m ic  c h a r a c te r s  a s  h igh  y ie ld  and e a r l in e s s  and  
can n ot be su b s t itu te d  fo r  U pland ty p e s .  H o w ev er , G . b a rb a d en se  d oes
1
2
o ffe r  a so u r c e  of g en es  fo r  su p e r io r  f ib e r  that co u ld  be u s e d  in co tton  
im p r o v e m e n t th rou gh  in te r s p e c i f ic  h y b r id iza tio n  w ith  Ch h ir su tu m  in  
o rd er  to  com b in e  the d e s ir a b le  c h a r a c te r s  of both  sp e c ie s ,,
A lth o u g h  the tw o s p e c ie s  G . h ir su tu m  a nd G . b a rb a d en se  a r e  
c lo s e ly  r e la te d , the h yb rid  b e tw een  th em  b eh a v es  d if fe r e n t ly  in so m e  r e ­
sp e c ts  fr o m  in te r v a r ie ta l  h yb rid s of Upland co tton  and the p ro b lem  of 
u s in g  th e in te r s p e c if ic  h yb rid  in a b reed in g  p r o g r a m  is m o re  c o m p le x  
than that of o r d in a r y  in te r v a r ie ta l  c r o s s e s .  G en e tic  b eh a v io r  of e c o n o m ic  
c h a r a c te r s  in the in te r s p e c if ic  h y b rid  w il l  undoubted ly  be m o re  c o m p le x .  
T h is is  p a r t ic u la r ly  tru e  of su c h  q u a n tita tiv e  t r a it s  a s  y ie ld in g  a b ility ,  
r e la t iv e  m a tu r ity  and f ib e r  p r o p e r t ie s .  T h is  p la c e s  c o n s id e r a b le  im ­
p o rta n ce  on having c e r ta in  fu n d a m en ta l in fo rm a tio n  co n c e r n in g  the g e n e t ic  
b eh a v io r  of th e se  e c o n o m ic  c h a r a c te r s  in the G . h ir su tu m -G . b a rb a d en se  
hybr id .
D e sp ite  the fa c t  that the c r o s s  b e tw een  G ♦ h ir su tu m  an d  G . 
b a r b a d e n se  has b een  u s e d  by s e v e r a l  w o r k e r s  during the p r e s e n t  cen tu ry  
in a ttem p ts  to  co m b in e  the d e s ir a b le  c h a r a c te r s  of the tw o s p e c ie s ,  no  
s y s t e m a t ic ,  d e ta ile d  stu d y  has b een  m ade of the g e n e tic  b eh a v io r  of 
y ie ld in g  a b il i ty  in the hybrid." The r e s e a r c h  r e p o r te d  h e r e in  w as d e s ig n e d  
and co n d u cted  to  p ro v id e  basic" in fo rm a tio n  c o n cer n in g  so m e  of the m ajor  
co m p o n en ts  of f ib e r  y ie ld  in  th is  in te r s p e c if ic  c r o s s .  In form ation  c o n ­
c e r n in g  s e v e r a l  p h a se s  of in h er ita n c e  of s e e d  in d ex , lin t  d e n s ity  in d ex , 
lin t  in d ex  and lin t  p er c e n ta g e  and c o r r e la t io n s  b e tw een  th e se  y ie ld
3
co m p o n en ts  w as in v e s t ig a te d  in the p a ren ts  and F 3  g e n e r a tio n  of a c r o s s  
b etw een  the v a r ie ty  D P L  15 of CL h ir su tu m  and  a v a r ie ty  of G . b a r b a ­
d en se  know n a s  S e a ’ Is la n d .
REVIEW  O F L ITER A TU R E
S e e d  Index
A fe w  y e a r s  a fte r  M en d e l's  g e n e t ic  w ork  had b een  r e d is c o v e r e d ,  
B a lls  (1 9 0 7 ) r e p o r te d  the b eh a v io r  of s e e d  in d ex  in an in te r s p e c if ic  c r o s s  
of Upland co tto n  ( G o ssy p iu m  h ir s utum ) and E g y p tia n  co tton  (G o ssy p iu m  
b a r b a d e n se j, s ta tin g  that fr o m  F j  data s e e d  in d ex  of the h y b rid  w as  
g r e a te r  than e ith e r  p a ren t. In th is  c r o s s  the U pland p a ren t had a  la r g e r  
s e e d  in d ex  than the E g y p tia n  p a r e n t. T h ree  y e a r s  la t e r ,  r ep o r tin g  a 
s im i la r  c r o s s ,  B a lls  (1910) a g a in  r e p o r te d  h y b rid  v ig o r  fo r  s e e d  index  
in the F adding that the c h a r a c te r  w as in h e r ite d  a s  a s im p le  dom inant 
o n e , w ith  the c l a s s i c a l  3:1 r a t io  in the F ^ .
M cL endon  (1912) ca m e to  the sa m e c o n c lu s io n  of d om in an ce of 
la r g e  s e e d  in d ex  fr o m  the r e s u lt s  ob ta in ed  in the F 2  g e n e r a tio n  of an  
U pland x  S ea  I s la n d  c r o s s .  In th is  c r o s s ,  h o w e v e r , the Upland p aren t  
had s m a ll  s e e d  in d ex  and  the S ea  Islan d  p aren t la r g e  s e e d  in d ex .
W are (1931) s tu d ied  th r e e  in te r s p e c if ic  c r o s s e s ,  P im a  (G . 
b a r b a d e n se ) x  U prigh t (G . h ir su tu m ), P im a  x  W in esap  and W in esap  x  
S ea  Is la n d , In a l l  th e se  c r o s s e s  he c o n c lu d ed  th a t hybrid' v ig o r  fo r  s e e d  
in d ex  o c c u r r e d  in the F^ g e n e r a t io n .
In a stu d y  of an in te r s p e c if ic  c r o s s ,  L im a y e  (1 9 5 6 ) o b se r v e d  




u se d  as p a ren ts  the U pland v a r ie ty  D P L  15 of G . h ir su tu m  and S ea  Isla n d  
a  s tr a in  of CL b a r b a d e n se .
R e s u lts  s im ila r  to  the on es m en tio n ed  for  in te r s p e c if ic  c r o s s e s  
have b een  r e p o r te d  fo r  in t r a - h ir su tu m  c r o s s e s  by K im e and  T i l le y  
(1 9 4 7 ), S im p so n  (1 9 4 8 ), M ason  (1 9 5 1 ), B r e a u x  (1 9 5 4 ) and o th e r s .
H arlan d  (1939 ) w as am on g  the f i r s t  in v e s t ig a to r s  to  poin t out th at  
s e e d  in d ex  is  a q u a n tita tiv e  c h a r a c te r . H arlan d 's  f in d in g s  have b een  
c o r r o b o r a te d  by m any oth er in v e s t ig a to r s  fr o m  in t r a - h ir su tu m  c r o s s e s ,  
l ik e  C oker 100 x  S to n e v ille  2B by K im e and T i l le y  (1 9 4 7 ) , D e lta  S m ooth  
L ea f x  S to n e v ille  C o m p o site  by Isa a c  (1 9 5 0 ) , D e lfo s  v a r ie ta l  c r o s s  by  
G o n za lez  (1 9 5 0 ), H alf & H alf x  W ilds by M ason  (1951 ) and m any o th e r s .
M ason  (1951) s tu d ied  2 c r o s s e s  b e tw een  the Upland v a r i e t ie s .
H alf & H alf and W ild s . In one c r o s s  the r e s u lt s  s e e m e d  to  in d ica te  p a r ­
t ia l  d om in an ce  to w a rd  s m a ll  s e e d  s i z e ,  but M ason  e x p la in e d  th e se  r e s u lt s  
on the a ssu m p tio n  th at the W ilds p a ren t w as h e te r o z y g o u s , c a r r y in g  g e n e s  
fo r  s m a ll  s e e d  s i z e .  In the o th er  c r o s s  the r e s u lt s  w ere  s im ila r  to  the  
o n es a lr e a d y  m en tio n ed  and  M ason  a s s u m e d  that in th is  c r o s s  both  p a ren ts  
w e r e  h o m o z y g o u s .
R eg a rd in g  the n u m ber of p a ir s  of m ajor  g e n e s  in v o lv e d  in the in ­
h e r ita n c e  of s e e d  in d ex  the n um ber s e e m s  to  v a r y  w ith  d if fe r e n t  c r o s s e s ,  
a s  e x p e c te d .
E a r ly  in the r e v ie w  of the lite r a tu r e  it w as p o in ted  th a t B a lls  and  
M cL end on  r e p o r te d  on ly  1 pair  of g e n e s  to  be in v o lv e d . H ow ever fr o m
o
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th e a m p le  e v id e n c e  of the q u a n tita tiv e  n atu re of s e e d  in d ex  it  is  e x p e c te d  
th a t s e v e r a l  p a ir s  of m ajor g e n e s  w i l l  be in v o lv e d  in its  in h e r ita n c e ,  
D e s h o te ls  (1952 ) s tu d ied  s e e d  s iz e  in h e r ita n c e  in 2 d iffe r e n t  
U pland c r o s s e s  in both  of w h ich  the Upland v a r ie ty  T u xtu la  w as one of 
the p a r e n ts , the o th e r s  b e in g  H alf & H alf and  D e lta  S m o o th  L e a f , T h e se  
v a r ie t ie s  had a m ean  s e e d  in d ex  of 14. 7, 1 0 .0  and 1 0 .7  g r a m s  r e s p e c ­
t iv e ly .  D e s h o te ls  co n c lu d ed  fr o m  e x a m in a tio n  o f the data th at in b oth  
c r o s s e s  the p a ren ts  d if fe r e d  by 2 or 3 p a ir s  of m ajor g e n e s .  In the c r o s s  
H alf & H alf x  T uxtu la  he a p p e a r e d  to  have r e c o v e r e d  the s m a ll  s e e d e d  
H alf & H alf p a r e n ta l type in a p ro p o rtio n  of about 1 per 40  F 2  p la n ts . In 
the c r o s s  D e lta  S m o o th  L ea f x  T u xtu la  he s e e m e d  to  have r e c o v e r e d  the
0
la r g e  s e e d e d  T u xtu la  p a r e n ta l type in a r a t io  of 1 to 6 6 .
M ason  (1951 ) co n c lu d ed  fr o m  the F^ data of H alf & H alf x  W ilds  
that the p a ren ts  d iffe r e d  by 2 to  3 p a ir s  of m ajor  g e n e s  a s  he r e c o v e r e d  
the p a r e n ta l ty p es  in a p ro p o rtio n  of about 1 in 4 2 .  T he p aren ts  in th is  
c r o s s  d if fe r e d  by 4 .  1 g r a m s  in th e ir  m ean  s e e d  in d ic e s .
B r e a u x  (1 9 5 4 ) s tu d ied  the F 3  of the sa m e  c r o s s  a s  M ason  and  r e ­
p o rted  th a t 3 to  4 p a ir s  of g e n e s  w ere  in v o lv e d  in the p a r e n ta l d iffe r e n c e  
a s  he found  o n ly  1 out of 165 F 3  l in e s  that co u ld  be c o n s id e r e d  a r e c o v e r y  
of the la r g e  s e e d  s iz e  p a ren t, W ild s . B r e a u x  r e p o r te d  th a t the p a ren ta l 
l in e s  d if fe r e d  by 4 . 0  g r a m s  in th e ir  m ean  s e e d  in d ex .
Young (1953 ) a n a ly s e d  a c r o s s  of D e lta  S m ooth  L ea f x  H u r ley  Long  
B o ll ,  two U pland v a r ie t ie s ,  r e c o v e r in g  the H u r ley  p a r e n ta l type in a r a t io
of 1 out of 63 F 2  p lan ts and co n c lu d ed  th at a p p a ren tly  3 p a ir s  of m ajor
g e n e s  w ere  in v o lv e d  in the c r o s s .  F u r th e r  s tu d ie s  of the sa m e  c r o s s
in w h ich  he a n a ly s e d  the F 3  g e n e r a tio n  a s  a p ro g en y  t e s t  of s e le c t e d  F 2
p lan ts a g a in  in d ica te d  th at the p a ren ts  d if fe r e d  b y  3 p a ir s  of g e n e s .  In
b o th  in s ta n c e s  Young e x p r e s s e d  s e e d  s iz e  a s  su r fa c e  a r e a  of 100 s e e d s
2w ith  a p a r e n ta l d if fe r e n c e  in th is  r e s p e c t  of 36 c m  .
In 2 o th er U pland c r o s s e s ,  D e lta  S m o o th  L ea f x  S to n e v ille  C o m ­
p o s ite  and D e lfo s  9169 x  (A x B )2 9 3 , P a l ia t s e a s  (1951 ) r e p o r te d  that the  
F^ data in d ica te d  th a t 3 to  4 p a ir s  of m ajor  g e n e s  w e r e  in v o lv e d .
L im a y e  (1956) s tu d ied  3 in te r s p e c if ic  c r o s s e s  of D P L  15 x  S ea  
Is la n d , (G . h ir su tu m  x  G. b a r b a d e n se ) . T he m ean  s e e d  in d ex  for  the 
3 U pland p a ren ts  w as 9 .3 ,  9 .4  and 9 .5  g r a m s  and the v a lu e s  fo r  the S ea  
Is la n d  p a ren ts  w ere  13. 7, 1 3 .8  and 12. 7 g r a m s .  F r o m  h is F^ data  
L im a y e  co n c lu d ed  th a t in a l l  th r e e  c a s e s  the p a ren ts  prob ab ly  d if fe r e d  
b y  4 to  5 p a ir s  of m ajor g e n e s .  One of th e s e  c r o s s e s  s e r v e d  a s  the b a s is  
fo r  the p r e s e n t  stu d y .
P a l ia t s e a s  (1951 ) s tu d ied  97 F 3  l in e s  in th e Upland c r o s s  D e lta  
S m o o th  L ea f x  S to n e v ille  C o m p o s ite . B a s e d  on the r e g r e s s io n  c o e f f ic ie n t  
of F 3  lin e  m ea n s on F 2  p lan ts he found a lo w  h e r ita b ility  v a lu e  of 23%.
D e s h o te ls  (1952 ) s tu d ied  2 c r o s s e s  of Upland v a r ie t ie s .  In the  
c r o s s  H alf & H alf x  T uxtu la  he r e p o r te d  a h igh  h e r ita b ility  of 74% and in  
the c r o s s  D e lta  S m o o th  Lead x  T u xtu la  a  h e r ita b ility  of 77%. T h e se  v a lu e s  
w e r e  b a se d  on F 2  d a ta . 5
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M ason  (1951 ) a n a ly s e d  2 c r o s s e s  of H alf &: H alf x  W ild s . In one
O
c r o s s  he r e p o r te d  a  low  h e r ita b ility  of 26%, w h ich  he a ttr ib u te d  lo  h e te r ­
o z y g o s ity  of the W ilds p a ren t. In the o th er c r o s s  he found a h igh  h e r i t ­
a b il i ty  of 63%. In b oth  c a s e s  the h e r ita b ility  w as b a s e d  on r e c o v e r y  of 
p a r e n ta l ty p es  in the g e n e r a t io n .
B r e a u x  (1 9 5 4 ) s tu d ied  the of the c r o s s  H alf & H alf x  W ilds 
an d , b a se d  on the r e g r e s s io n  of F^ lin e  m ea n s on F £ p la n ts , found 54.9%  
h e r ita b ility  a s  c o m p a r e d  to  the 63% r e p o r te d  by M ason  fr o m  the F g  d a ta .
In an o th er  in t r a - h ir su tu m  c r o s s ,  D e lta  S m o o th  L ea f x  H u r ley  
Long B o l l ,  Young (1953 ) c a lc u la te d  the h e r ita b ility  of s e e d  in d ex  in the 
F 2  a nd F 3  g e n e r a tio n s  a s  79% and 80%, r e s p e c t iv e ly .
L im a y e  (1956 ) a n a ly s e d  the F 2  g e n e r a t io n  of 3 in te r s p e c if ic  
c r o s s e s  in v o lv in g  D P L  15, a v a r ie ty  of G . h ir su tu m  x  S ea  Is la n d , a 
fo r m  of G . b a r b a d e n se . In the c r o s s  D P L  15 (1 -8 )  x  S ea  Is la n d  (2 -2 )  
he found 8 5 , 7% h e r ita b il ity .  In the c r o s s  D P L  1 5 (1 -1 5 ) x  S ea  Is la n d (3 -2 )  
he c a lc u la te d  a h e r ita b ility  of 91 .2%  and in the c r o s s  D P L  1 5 (1 -4 ) x  S ea  
Is la n d  (4 -2 )  a h e r ita b ility  va lu e of 89 .6% . T h e se  th r e e  in te r s p e c if ic  
c r o s s e s  s e e m  to in d ica te  h ig h er  h e r ita b ility  of s e e d  in d ex  than in tr a - 
h ir su tu m  c r o s s e s .
A s e a r ly  a s  1914, L eak e (1 9 1 4 -1 5 )  r e p o r te d  a n eg a tiv e  c o r r e la t io n  
of s e e d  s iz e  and lin t  p e r c e n ta g e  in A s ia t ic  co tto n s  of - 0 .2 2 1 .  L a ter  
s tu d ie s  have in d ica te d  s im ila r  r e s u lt s  in U pland c r o s s e s  and in te r s p e c if ic  




w ith  lin t  in d ex .
T ab le 1 s u m m a r iz e s  a s s o c ia t io n  of s e e d  in d ex  w ith  lin t  index
O
and lin t  p erce n ta g e  a s  r e p o r te d  by d if fe r e n t  in v e s t ig a to r s ,,
L in t D e n s ity  Index
L in t d e n s ity  in d ex , w h ich  is  the w e ig h t of lin t  in g ra m s p rod u ced
2p er c m  of s e e d  s u r fa c e , is  an oth er im p o rta n t com p o n en t of y ie ld  in 
co tto n .
B a ck  in 1914 , L eake (1 9 1 4 -1 5 )  r e c o g n iz e d  the im p o rta n ce  of th is  
c h a r a c te r  a s  w e ll  a s  its  c o m p le x ity  and  s tu d ied  its  com p on en t p a r ts ,  
n u m ber of f ib e r s  per u n it a r e a  of s e e d ,  fo r  w h ich  he co in e d  the t e r m  
" d e n sity , " and vo lu m e of the s e e d .
F o llo w in g  L e a k e 's  p r in c ip le  fo r  d e term in in g  the num ber of f ib e r s  
on a s in g le  s e e d  a s  w e l l  a s  the vo lu m e of the s e e d ,  H udson ( 1 9 2 0 ) d e ­
v e lo p e d  a p ro ced u re  fo r  d e term in in g  lin t  d e n s ity  w h ich  he c a l le d  "lint 
fr e q u e n c y , "
O ther m eth od s fo r  d e term in in g  lin t  d e n s ity  in d ex  have b een  d e ­
v e lo p e d  and fu lly  d is c u s s e d  b y  T u rn er (1 9 2 9 ), Iyen gar and T u rn er  (1930)  
and N a z ir  (1 9 3 1 ) . One d isa d v a n ta g e  of the m eth od s d ev e lo p e d  b y  th e se  
in v e s t ig a to r s  is  th at th e y  a r e  too  Laborious and im p r a c t ic a l in a co tton  
b r e e d in g  p ro g ra m  fo r  la r g e  s e g r e g a t in g  p o p u la tio n s .
M oore (1941 ) has m ade an in te r e s t in g  stu d y  of f ib e r  d is tr ib u tio n  
on the s e e d .  F r o m -th is  stu d y  he found a la r g e r  num ber of f ib e r s  per un it
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T ab le  1. C o r r e la t io n  of s e e d  in d ex  w ith  l in t  in d ex  and l in t  p e r c e n ta g e  a s  
r e p o r te d  by d iffe r e n t  in v e s t ig a to r s .
C r o s s
C h a r a c te r s
c o r r e la te d r A uthor
in tr a -h e r b a c e u m
s e e d  index  
l in t  index 0 .4 5 - 0 .8 9 5 P a te l (1 9 2 2 , 2 6 , 27)
in tra  -h ir  s u tum do 0. 704 D u n lavy  \  1923)
in tr a -h ir su tu m do 0 .5 3 9 G onzalez: (1950)
in tr a -h ir su tu m do 0 .5 8 5 Isa a c  (1950)
in.tr a -  h ir  s u tum do 0 .4 0 2 M ason  (195  1)
in tr a -h ir su tu m do 0 .3 0 6 P a l ia t s e a s  (1951)
in tr a -h ir  s u tum do 0 . 810 D e s h o te ls  (1952)
in tra  -  h ir s u tum do 0 .4 0 0 D e s h o te ls  (1952)
in tr a -h ir  s u tum do 0 .3 7 0 Young (1953)
in tra  -h ir  s u tum do 0 .6 8 5 B r e a u x  (1954)
G . h ir su tu m  x  
G . b a rb a d en se do 0 .4 0 0 - 0 .5 2 0 L im a y e  (1956)
in tr a -h ir  s  u tum s e e d  index  
l in t  p e r c .
- 0 .5 2 9 D u n lavy  (1923)
in tra  -h ir  s u tum do - 0 .5 3 3 G o n za lez  (1950)
in tra  -  h ir s u tum do - 0 .4 0 4 Isa a c  (1950)
in tra  -  h ir  s u tum do - 0 .3 2 6 M ason  (195 1)
in tra  - h ir s u tum do - 0 .5 1 1 P a lia tse a s -^  1951)
in tra  -h ir  s utum do - 0 .3 1 0 - 0 .6 4 0 D e s h o te ls  (1952 )
in tra  -  h ir s u tum do - 0 .4 3 0 Young (1953)^
in tra  -  h ir su tu m do -0 .2 7 9 B r e a u x  (1954)
G. h ir su tu m  x  
G . b a rb a d en se do - 0 .2 1 0 - 0 .3 2 0 o L im a y e  (1956)
o o
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a r e a  of s e e d  s u r fa c e  on the c h a la z a l en d  a s  c o m p a red  to  the m ic r o p y la r  
en d  and a g r e a te r  d e n s ity  of f ib e r  n ea r  the r a p h e . °
The s tu d ie s  of L e a k e , Hods on and M o o r e , p r e v io u s ly  m en tio n ed , 
sh o w ed  th a t th ere  is  g r e a t  v a r ia tio n  in d e n s ity  of f ib e r  in d iffe r e n t  
s p e c ie s  and  v a r ie t ie s  w ith in  a sp e c ie s ,,
M ason  (1951 ) m ade a stu d y  of f ib e r  d e n s ity  in 7 Upland v a r ie t ie s  
and found 2  of th e se  v a r ie t ie s  to  be s ig n if ic a n t ly  lo w er  in lin t  d e n s ity  
w hile  2  o th er v a r ie t ie s  w e r e  s ig n if ic a n t ly  h igh er  a s  c o m p a r e d  to  the  
oth er 5 v a r ie t ie s .
R eg a rd in g  the h e r ita b ility  of the c h a r a c te r , P a l ia ts e a s  (1951) 
found a v e r y  h igh  h e r ita b ility  of 90% in the Upland c r o s s  D e lta  S m ooth  
L ea f x  S to n e v ille  C o m p o s ite , b a s in g  h is  r e s u lt s  on the co m p on en ts  of 
v a r ia n c e  m ethod  a s  a p p lied  to  97 F 3  l in e s ,  in  the sa m e  stu d y  he c o n ­
c lu d ed  th a t on ly  1 pair  of g e n e s  p lus m o d if ie r s  w ere  in v o lv e d . The 
p a r e n ta l d if fe r e n c e  fo r  lin t  d e n s ity  in d ex  w as on ly  0 , 1  g r a m .
M ason  (1 9 5 1 ), who co in e d  the t e r m  " lin t d e n s ity  in d ex , " s tu d ied  
an oth er  Upland c r o s s  in v o lv in g  H alf & H alf x  W ilds w ith  a p a ren ta l d if f e r ­
e n c e  fo r  the m ean  l in t  d e n s ity  in d ex  of 0 , 08 g r a m s  and ob ta in ed  r e s u lt s  
s im ila r  to th o se  of P a l ia t s e a s  of on ly  1 m ajor pair of g e n e s  p lus m o d if ie r s .  
M a so n ’s h e r ita b ility  b a s e d  on data w as a ls o  h igh , 66%.
In a n oth er  in tra  -h ir  s u tum  c r o s s ,  D e s h o te ls  (1 9 5 2 ) found 69% 
h e r ita b ility  in the F^ of a T uxtu la  x  D e lta  Sm ooth  L ea f c r o s s  and 50% 
h e r ita b ility  in the F £  of a H alf & H alf x  T uxtu la  c r o s s .
B r e a u x  (1954 ) s tu d ied  the g e n e r a tio n  of the sa m e  c r o s s  a s  
M ason  (1 9 5 1 ), m en tio n ed  a b o v e . The lin t  d e n s ity  index  m ean  fo r  the  
W ilds p a ren t w as 4 .4 2  g r a m s w h ile  fo r  the H alf & H alf it  w as 5 .8 7  
g r a m s .  B r e a u x  w as a b le  to  r e c o v e r  1 out of 165 F 3  l in e s  w ith  a s  lo w  lin t  
d e n s ity  in d ex  a s  the W ilds p a ren t, con c lu d in g  that 3 to 4 m ajor  p a ir s  of 
g e n e s  w ere  in v o lv e d  in c o n tr a s t  to M a s o n ’s c o n c lu s io n  o f 1 pair  of m ajor  
g e n e s .  In the sa m e  stu d y , a p p a ren tly , B r e a u x  r e c o v e r e d  4 l in e s  lik e  the  
h igh  lin t  d e n s ity  in d ex  p aren t H alf & H alf, a r a t io  of 1 in 4 1 . Due to  p a r ­
t ia l  d om in an ce  fo r  h igh  lin t  d e n s ity  in d ex  o b se r v e d  p r e v io u s ly  b y  M ason  
in  the F  j and F^ of th is  c r o s s ,  B r e a u x  co n c lu d ed  th a t it is  l ik e ly  that  
th is  p a r t ia l d om in an ce  w as r e s p o n s ib le  fo r  the lo w  r e c o v e r y  of the W ilds  
p a r e n ta l type a s  c o m p a red  to the H alf and H alf p a ren t, but in an y  e v e n t  
3 to 4 m ajor  p a ir s  of g e n e s  w ere  in v o lv e d . The h e r ita b ility  fo r  lin t  
d e n s ity  in d ex  r e p o r te d  by B r e a u x  in th is  c r o s s  w as 36.2% .
L im a y e  (1956 ) s tu d ied  3 c r o s s e s  of the Upland v a r ie ty  D P L  15 
(G . h ir su tu m ) x  S ea  Is la n d , a fo r m  of G . b a r b a d e n se . In one c r o s s ,  he 
found a v e r y  h igh  h e r ita b ility  of 9 1 . 1 % in the F ^ , a h e r ita b ility  m u ch  
h ig h er  than that found in in tr a -h ir su tu m  c r o s s e s .  In a se c o n d  c r o s s  the  
h e r ita b ility  w as so m ew h a t lo w e r , 82.2% , and in the th ird  c r o s s  a g a in  the  
h e r ita b ility  w as v e r y  h igh , 9 2 . 8 %. L im a y e  w as not ab le  to  m ake d efin ite
c o n c lu s io n s  on th e n um ber of pair o f g e n e s  in v o lv e d , but he r e j e c t e d  the
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p o s s ib i l i t y  of one m ajor  pair of g e n e s  fr o m  the a p p lic a tio n  of the C a s t l e - 
W right fo r m u la  in the F^ g e n e r a tio n  a s  it  d id  n o t a jjree w ith  the o b s e r v e d
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r e s u l t s .  B a s e d  on the h ig h  h e r ita b ility  e x h ib ite d  by th e F ^ g e n e r a tio n  of
0
th e se  3 c r o s s e s  L im a y e  co n c lu d ed  th a t s e le c t io n  in th is  g e n e r a tio n  w ould  
be v e r y  e f f e c t iv e .
T ab le  2 sh o w s th e a s s o c ia t io n  of l in t  d e n s ity  in d ex  w ith  lin t  in d ex , 
l in t  p e r c e n ta g e  and s e e d  in d ex  a s  r e p o r te d  b y  s e v e r a l  in v e s t ig a to r s .
It is  e v id e n t fr o m  the tab le  that lin t  d e n s ity  in d ex  and lin t  p e r ­
cen ta g e  a r e  h ig h ly  c o r r e la te d ,  w h ich  is  to  be e x p e c te d  s in c e  lin t  d e n s ity  
in d ex  a f fe c ts  the n u m ber of f ib e r s  per u n it a r e a  of s e e d  s u r fa c e .  In a 
s im ila r  w ay , but w ith  lo w er  v a lu e s ,  l in t  d e n s ity  in d ex  and lin t  in d ex  a r e  
p o s it iv e ly  a s s o c ia t e d .  L in t d e n s ity  in d ex  and s e e d  in d ex  on the o th er hand  
a p p a r e n tly  have a v e r y  lo w  a s s o c ia t io n  or none a t a l l .
L in t Index
L in t in d ex , w h ich  is  the a v e r a g e  w e ig h t of lin t  on 100 s e e d s ,  has  
b e e n  s tu d ie d  b y  v a r io u s  in v e s t ig a to r s  a s  an o th er  c h a r a c te r  to  be c o n ­
s id e r e d  in  the im p r o v e m e n t of co tto n  b y  h y b r id iz a tio n .
S h o r tly  a fte r  B a lls  p u b lish ed  h is  r e s u lt s  on the stu d y  of M en d elian  
c h a r a c te r s  in co tto n , C ook (1908) p o in ted  out the danger of draw in g  w rong  
c o n c lu s io n s  b a se d  on l in t  p erce n ta g e  a lo n e , u n le s s  s e e d  s iz e  and lin t  
w eig h t w e r e  tak en  in to  c o n s id e r a t io n  a l s o .  T hus w ith  v a r ie t ie s  having  
m o re  or l e s s  the sa m e  s e e d  s iz e  and w e ig h t of in d iv id u a l f ib e r s ,  the d i f ­
fe r e n c e  in lin t  p e r c e n ta g e  co u ld  be a ttr ib u ted  to  d iffe r e n c e  in the num ber  




T ab le  2 . C o r r e la t io n  of l in t  d e n s ity  in d ex  w ith  lin t  in d ex , lin t  p er c e n ta g e  
and s e e d  in d ex  a s  r e p o r te d  by d iffe r e n t in v e s t ig a to r s .
C h a r a c te r s
C r o s s  c o r r e la te d  r A uthor
in tr a -h ir  s u tum lin t d e n s ity  index  
w ith  lin t  in d ex
0 .5 0 4 M ason  (1951)
in tra  -  h ir s u tum do 0 .4 6 0 P a l ia t s e a s  (1951 )
in tr a -  h ir s u tum do 0 .2 6 0 D e sh o te ls  (1952)
in tr a -h ir  s u tum do 0 . 770 D e s h o te ls  (1952)
in tr a -h ir  s u tum do 0 .8 3 0 Young (1953)
in tra  - h ir s u tum do 0. 710 B r e a u x  (1954 )
G . h ir su tu m  x  
G . b a rb a d en se
do 0 .8 5 - 0 .8 8 L im a y e  (1956)
intr a -  h ir  s u tum
lin t  d e n s ity  in d ex  
w ith  lin t’- p erce n ta g e 0 .9 1 4 Hods on (1920)
in tr a -h ir s u tu m do 0. 783 M ason  (1951)
in tra  -h ir  s u tum do 0. 777 P a l ia t s e a s  (1951)
intr a - h ir  s u tum do 0. 830 D e s h o te ls  (1952)
intr a -h ir s u tu m do 0 .9 0 0 D e s h o te ls  (1952)
in tr a -h ir  s u tum do 0.8 ,70 Young (1953)
in tr a -h ir  s u tum do 0 . 9 2 2 B r e a u x  (1954 )
G . h ir su tu m  x  
G . b a rb a d en se do 0 .9 3 - 0 .9 6 L im a y e  (1956)
in tr a -h ir su tu m
lin t  d e n s ity  in d ex  
w ith  s e e d  in d ex - 0 . 2 1 2 P a lia t s e a s  (1951)
in tra  -h ir  s u tum do 0 . 1 2 0 M ason  (1951)
in tra  -h ir  s u tum do 0. 130 D e s h o te ls  (1952)
in tra  -h ir  s u tum do 0. 140 D e sh o te ls  (1952)
in tr a -h ir su tu m do 0 .0 1 3 B r e a u x  (1954),
G . h ir su tu m  x  
G . b a r b a d e n se do - 0 .0 2 -  . 07 L im a y e  (1956
W are (1931) s tu d ied  the F j  p op u la tion  of 3 in te r s p e c if ic  c r o s s e s ,  
P im a  x  W in esa p , P im a  x  U pright and W in esa p  x  S ea  Is la n d , F r o m  th e se  
c r o s s e s  he co n c lu d ed  th at th e r e  w as a ten d en cy  fo r  the F  j to  sh ow  h igh  
l in t  in d e x , w h ich  r e s u lt s  he e x p la in e d  a s  the e f f e c t  of h y b rid  v ig o r  for  
s e e d  s i z e ,
H arland  (1 9 3 9 ), lik e  C ook , p o in ted  out th at l in t  in d ex  is  a c o m p le x  
c h a r a c te r  depend ing on the n u m ber of f ib e r s  per s e e d ,  w h ich  in turn  d e ­
pends upon the su r fa c e  a r e a  of the s e e d  and  the w e ig h t of in d iv id u a l f ib e r s ,
K ym e and T i l le y  (1947) a n a ly se d  the F  of 3 c r o s s e s  in v o lv in g  im -  
b r e d  s tr a in s  of C ok er  100 and S to n e v il le ,  tw o Upland co tton  v a r i e t ie s .  In 
a l l  3 c r o s s e s  th ey  found that the F  j had a h ig h er  lin t  in d ex  than the  
h ig h e s t  p a ren t.
The r e s u lt s  r e p o r te d  b y  S im p so n  (1948) a r e  in a c c o r d a n c e  w ith  
th o se  m en tio n ed  ab ove by K im e and T i l le y .  S im p so n  r e p o r te d  that s e e d  
ob ta in ed  fr o m  7 d if fe r e n t  open p o llin a te d  v a r ie t ie s  of U pland sh o w ed  a 
h ig h er  lin t  in d ex  than  the s e e d  ob ta in ed  fr o m  im b red  s e e d .
R ega rd in g  the num ber of p a ir s  of g e n e s  in v o lv e d  in d e term in in g  lin t  
in d ex , R ich m o n d  (1949 ) co n c lu d ed  th a t in in t r a - h ir su tu m  c r o s s e s  a t l e a s t  1 
m a jo r  p a ir  of g e n e s  w as in v o lv e d  p lus a c o m p le x  of m od ify in g  g e n e s .
P a l ia t s e a s  (1951 ) on the o th er hand, fr o m  a stu d y  of 97 F^ lin e s  
in  an  U pland c r o s s ,  S to n e v ille  C o m p o s ite  x  D e lta  S m o o th  L ea f w ith  6 .2  
g r a m s  and 7 .4  g r a m s  lin t  in d ex , r e s p e c t iv e ly ,  co n c lu d ed  th a t 4 to  5 p a ir s  
of m ajor g e n e s  w ere  in v o lv e d .
M ason  (1951) s tu d ied  the in h er ita n c e  of lin t  in d ex  in the c r o s s  
H alf & H alf x  W ilds and o b se r v e d  t r a n s g r e s s iv e  s e g r e g a te s  in the F £  
g e n e r a t io n , but he m ade no a ttem p t to  d e te r m in e  the n um ber of m ajor  
p a ir s  o f g e n e s  by w h ich  the p a ren ts  d if fe r e d .
B r e a u x  (1 9 5 4 ) a n a ly se d  the F^ of the sa m e  c r o s s  and lik e  M ason  
he d id  not a ttem p t to d e te r m in e  the n u m ber of p a ir s  of g e n e s  in vo lved ;  
h o w e v er  s in c e  lin t  in d ex  is  a c o m p le x  c h a r a c te r  dependent on s e e d  in d ex  
and lin t  d e n s ity  fo r  its  e x p r e s s io n ,  he a s s u m e d  that the 3 to 4 m ajor  p a ir s  
of g e n e s  a f fe c t in g  lin t  d e n s ity  in d ex  in th e  sa m e  c r o s s ,  w e r e  in v o lv e d  in  
the d e te r m in a tio n  of lin t  in d ex .
The r e s u lt s  r e p o r te d  by D e s h o te ls  (1952 ) in  the c r o s s e s  H alf &
H alf x  T uxtu la  and D e lta  S m o o th  L ea f x  T uxtu la  w ere  v e r y  s im ila r  to  
th o se  ob ta in ed  by M a so n , that is  o b se r v a n c e  of t r a n s g r e s s iv e  s e g r e g a t io n  
in  the F £  and a ls o  lik e  M ason  he did n o t a ttem p t to  d e term in e  the num ber  
of p a ir s  o f g e n e s  in v o lv e d .
L im a y e  (1956 ) s tu d ied  the F j  and  F^ of the c r o s s e s  of 3 p lan ts  
of D P L  15, an Upland v a r ie ty  o f co tto n , w ith  3 p lan ts of S ea  I s la n d . A s  
in  the p r e v io u s  c a s e s  of M a so n , D e s h o te ls  and B r e a u x , L im a y e  did not 
a ttem p t to  d e te r m in e  the n um ber of p a ir s  o f g e n e s  in vo lved ; h o w ev er  in  
th e s e  in te r s p e c if ic  c r o s s e s  he o b se r v e d  t r a n s g r e s s iv e  s e g r e g a t io n  a s  p r e ­
v io u s ly  r e p o r te d  in intr a - h ir su tu m  c r o s s e s .  o
In r e g a r d  to  h e r ita b ility  D e sh o te ls  (1952) r e p o r te d  a v a lu e  of 61%
O
in the Y ^  g e n e r a t io n  of the H alf & H alf x  T uxtu la  c r o s s  and 71% in the Y%
o o o
g e n e r a t io n  of the D e lta  S m o o th  L ea f x  T uxtu la  c r o s s .
Y oung (1954) on the other hand r e p o r te d  a v e r y  lo w  h e r ita b ility  of 
17% in the U pland c r o s s  D e lta  S m o o th  L ea f x  H u rley  L ong B o l l  b a s e d  on
O
the r e g r e s s io n  of 50 F^ lin e s  on th e ir  r e s p e c t iv e  F 2  p la n ts ,
P a l ia t s e a s  (1 9 5 1 ), in an o th er  U pland c r o s s ,  Dfelta S m o o th  L ea f x  
S to n e v ille  C o m p o s ite , a ls o  found a lo w  h e r ita b ility  v a lu e  of 28% b a se d  on 
F^ d ata .
M ason  (1951 ) u sin g  the F £  g e n e r a tio n  o f the H alf & H alf x  W ilds
c r o s s  r e p o r te d  a h e r ita b ility  of 6 6 % for lin t  in d e x . H ow ever B r e a u x
(4 9 5 4 ), w ho con tin u ed  the stu d y  of th is  sa m e  c r o s s ,  found a m u ch  lo w er
h e r ita b ility  fo r  lin t  in d ex , 39 .3% , b a s e d  on the r e g r e s s io n  c o e f f ic ie n t  of
F_ lin e  m ea n s on F ,  p la n ts .
3 c
L im a y e  (1956) s tu d ied  3 in te r s p e c if ic  c r o s s e s  of G . h ir s u tu m  x  
G . b a r b a d e n se  and  ob ta in ed  r e s u lt s  s im ila r  to the on es p r e v io u s ly  m e n ­
tio n ed  of W are, th at is  p a r t ia l d om in an ce  of h igh  lin t  in d ex  due to  h yb rid  
v ig o r  fo r  s e e d  s iz e  and in te r m e d ia te  or h ig h  lin t  d e n s ity  in d ex  to g e th e r .  
B a s e d  on data L im a y e  r e p o r te d  h e r ita b ility  v a lu e s  of 89.5% , 90.6%  
and 91.4%  fo r  the th ree  c r o s s e s ,  co n c lu d in g  that w ith  su c h  h igh  v a lu e s  
s e le c t io n  in th is  g e n e r a tio n  sh o u ld  b e e f f e c t iv e .
A s p r e v io u s ly  m en tio n ed , lin t  in d ex  is  a c o m p le x  c h a r a c te r  d e ­
pendent upon lin t d e n s ity  in d ex  and s e e d  in d ex  fo r  its  e x p r e s s io n .
The c o r r e la t io n  of l in t  in d ex  and s e e d  index  w as r e v ie w e d  in the




th e se  tw o c h a r a c te r s  is  c l e a r .  The c o r r e la t io n  of l in t  in d ex  and s e e d  
in d ex  r e p o r te d  by th e se  in v e s t ig a to r s  r a n g e s  f r o m  0 .3 0 6  ob ta in ed  b y  
P a l ia t s e a s  to  0 .8 1 0  ob ta in ed  by D e s h o t e ls .
The a s s o c ia t io n  of lin t  in d ex  and lin t  d e n s ity  in d ex  w as r e v ie w e d  
in the d is c u s s io n  of lin t  d e n s ity  in d ex . T ab le  2 sh o w s th a t th e se  tw o  
c h a r a c te r s  a r e  p o s it iv e ly  a s s o c ia t e d  ra n g in g  fr o m  0 . 2 6 0  r e p o r te d  by  
D e s h o te ls  to 0 . 8 8  r e p o r te d  b y  L im a  y e .
T ab le  3 i l lu s tr a te s  c o r r e la t io n  c o e f f ic ie n t s  r e p o r te d  by so m e  in ­
v e s t ig a to r s  fo r  lin t in d ex  and lin t  p e r c e n ta g e . F r o m  the ta b le  it  s e e m s  
th at th ere  is  a s tr o n g e r  a s s o c ia t io n  of th e se  tw o c h a r a c te r s  in in t e r ­
s p e c if ic  c r o s s e s  than in in tr a -h ir su tu m  c r o s s e s .
L in t P e r c e n ta g e
M cL end on  (1912) w as the f i r s t  one to o b se r v e  t r a n s g r e s s iv e  s e g r e ­
g a tio n  fo r  l in t  p e r c e n ta g e  in the in te r s p e c if ic  c r o s s  S ea  Islan d  (G. 
b a r b a d e n se ) x  C ook 's B ig  B o l l  (G . h ir s u tu m ). He a ls o  r e p o r te d  d o m i­
n a n ce  of low  l in t  p e r c e n ta g e  o v e r  h igh  lin t  p e r c e n ta g e .
A fe w  y e a r s  la t e r ,  L eak e (1 9 1 4 -1 5 )  p o in ted  out th at lin t  p er c e n ta g eo
is  a c o m p le x  c h a r a c te r  dep en d en t upon s e e d  w eig h t and  lin t  w e ig h t . E a c h  
of th e s e  tw o c h a r a c te r s  in tu rn  is  a c o m p le x  c h a r a c te r ,  s e e d  w e ig h t b e in g  
d ep en d en t upon s e e d  v o lu m e and s p e c if ic  g r a v ity  w h ile  f ib e r  w e ig h t d e ­
pends on f ib e r  d e n s ity  or n um ber of f ib e r s / s e e d  and w e ig h t of in d iv id u a l 
f ib e r s .
o
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T a b le  3 . C o r r e la t io n  of lin t in d ex  w ith  lin t  p erce n ta g e  a s  r e p o r te d  by 
d iffe r e n t  in v e s t ig a to r s „
r
C r o s s va lu e A uthor
G . h ir su tu m  x 
G . b a rb a d en se 0 .2 0 3 D u n lavy  (1923)
G . h ir su tu m  x  
G . b a rb a d en se 0 .5 4 0 K ea rn ey  (1926}
G . h ir su tu m  x  
G . b a rb a d en se
0 .6 1 0 - 0 .9 1 0 S tro m a n  (1932)
G . h ir su tu m  x  
G . b a rb a d en se 0 .4 2 0 - 0 .  760 Str om an (1949 )
in tr a -h ir  s utum 0 . 159 Isa a c  (1950)
intr a -h ir s u tu m 0 . 068 G o n za lez  (1950)
in tr a -h ir su tu m 0 .3  78 M ason  (1951)
in tr  a -  h ir s u tum 0 .5 9 0 Young (1953]f
G» h ir su tu m  x  
G . b a rb a d en se 0 .6 6 - 0 .  78 L im a y e  (1956)
o
o
T h ad an i (1925) s tu d ied  the in h e r ita n c e  of lin t p e r c e n ta g e  by c r o s s ­
ing  4 s tr a in s  w ith  h ig h  l in t  p e r c e n ta g e  to  a s tr a in  of "no lin t"  co tto n .  
F r o m  th e s e  c r o s s e s  he ob ta in ed  a 3:1 r a t io  in the F 2  g e n e r a tio n  and s u g ­
g e s te d  that in th e s e  4 c r o s s e s  o n ly  1 pair of g e n e s  w as in v o lv e d ,
‘W are (1929) m ade a c r o s s  of n o r m a l lin te d  Upland co tto n  to a 
" scan t lin t"  v a r ie ty  and ob ta in ed  r e s u lt s  s im ila r  to  th o se  of T h ad an i, 
that is  an  F 2  r a t io  of 3 :1 , and  s u g g e s te d  lik e w is e  th a t on ly  1 p a ir  of g e n e s  
w as in v o lv e d  in the p a r e n ta l d if fe r e n c e  w ith  c o m p le te  d om in an ce  of lin t  
v e r s u s  no lin t .  It is  in te r e s t in g  to n o tic e  th a t, lik e  T hadani, W are o b ­
s e r v e d  th is  3:1 r a t io  in a c r o s s  in vo lv in g  " scan t lin t"  c h a r a c te r .
L a te r , W are (1931) s tu d ie d  s e v e r a l  c r o s s e s  of P im a , W in esa p , 
U pright and  S ea  Is la n d  and r e c o g n iz e d  the c o m p le x ity  of l in t  p erce n ta g e  
and  c o n tr a r y  to  the p r e v io u s  stu d y  he found lo w  lin t  p e r c e n ta g e  to  be p a r ­
t ia l ly  d om in an t.
K im e and T i l le y  (1947 ) s tu d ied  l in t  p e r c e n ta g e  in h er ita n c e  in 
c r o s s e s  of th r e e  U pland v a r i e t i e s , C ok er  100, D elta p in e  and S to n e v il le .  
F r o m  th is  stu d y  th ey  co n c lu d ed  that th ere  w as p a r t ia l d om in an ce  fo r  h igh  
l in t  p e r c e n ta g e .
O ’K e lly  and H u ll (1930) m ade an e x te n s iv e  stu d y  on the in h er ita n c e  
of lin t  p e r c e n ta g e . F r o m  F 2  data of 22 d iffe r e n t  c r o s s e s  b o th  in te r ­
s p e c if ic  and in tr a s p e c if ic  th e y  co n c lu d ed  that w hen p a ren ts  d iffer  s l ig h t ly  
in l in t  p e r c e n ta g e  it is  p r a c t ic a l ly  im p o s s ib le  to  d e te r m in e  d o m in a n ce , 
b u t w hen  the p a r e n ta l d if fe r e n c e  fo r  lin t  p e r c e n ta g e  is  e v id e n t , then
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p a r t ia l  or c o m p le te  d o m in a n c e  fo r  h ig h  l in t  p e r c e n ta g e  c a n  b e  o b s e r v e d  
in th e  s e g r e g a t in g  p o p u la t io n s .
M ason  (1951) on the o th er hand found p a r t ia l d om in an ce of low  
lin t  p e r c e n ta g e  fr o m  the stu d y  of the F £  g e n e r a tio n  of the H alf & H alf x  
W ilds c r o s s  of U pland c o tto n .
F r o m  th e a b o v e  d i s c u s s io n  it  is  e v id e n t  th a t th e  o b s e r v e d  r e s u l t s  
of M c L e n d o n , W a r e , K im e a n d  T i l l e y ,  O 'K e l ly  a n d  H u ll a n d  M a so n  c o n ­
f l i c t  w ith  e a c h  o th e r .
In an  e f f o r t  to  c la r i f y  the s it u a t io n , M a so n  o f fe r e d  a  s im p le  e x ­
p la n a t io n . S in c e  l in t  p e r c e n ta g e  is  a  c o m p le x  c h a r a c te r  d e p e n d e n t  on 
s e e d  in d e x  a n d  l in t  d e n s i ty  in d e x , t h e s e  tw o  c o m p o n e n ts  h a v e  to  b e  ta k e n  
in to  c o n s id e r a t io n  in e a c h  in d iv id u a l c a s e .  In c r o s s e s  w h e r e  th e  p a r e n ts  
a r e  v e r y  s im i la r  in  s e e d  in d e x , but d if fe r  c l e a r l y  in l in t  d e n s i ty  in d e x ,  
h y b r id  V igor fo r  s e e d  s i z e  w i l l  n o t be e x p r e s s e d  a n d  h ig h  l in t  d e n s i ty  
in d e x  w i l l  sh o w  it s  p a r t ia l  d o m in a n c e . On the o th e r  h an d , in c r o s s e s  
w h e r e  th e  p a r e n ts  d if fe r  s ig n if ic a n t ly  in s e e d  s i z e ,  h y b r id  v ig o r  fo r  th is  
c h a r a c t e r  w i l l  h a v e  m o r e  in f lu e n c e  th a n  l in t  d e n s i t y  in d e x  d i f f e r e n c e s  in  
th e  p a r e n ts  a n d  th e  F j  w i l l  s h o w  p a r t ia l  d o m in a n c e  to w a r d  lo w  l in t  p e r ­
c e n t a g e .
B r e a u x  (1 9 5 4 ) con tin u ed  the s tu d y  of the F^ g e n e r a tio n  of the sa m e  
c r o s s  of M a so n . He did  not r e p o r t  an y  t r a n s g r e s s iv e  s e g r e g a te  am ong  
165 F^ l in e s .  A c c e p tin g  M a so n 's  ex p la n a tio n  d is c u s s e d  a b o v e , B r e a u x  





e x p e c te c l, s in c e  the p a ren ts  d if fe r e d  w id e ly  in th e ir  s e e d  in d ic e s  and  lin t  
d e n s ity  in d ic e s  a s  r e v ie w e d  under th o se  h e a d in g s . The H alf & H alf 
p aren t had a lo w  s e e d  in d ex  of 8 . 7 and a h igh  lin t  d e n s ity  in d ex  of . 54 
w h ile  the W ilds p a ren t had a h igh  s e e d  in d ex  of 12. 8  and  a lo w  lin t  d e n s ity  
in d ex  of . 4 6 .  O b v io u s ly  r e c o m b in a tio n s  of the g e n e s  fo r  th e se  tw o c h a r ­
a c te r s  w ould  le a d  to  lin t  p e r c e n ta g e s  in te r m e d ia te  b e tw een  the tw o p a r e n ts .
D e s h o te ls  (1952) s tu d ied  the c r o s s  H alf & H alf x  T uxtu la  and  r e ­
p o rted  p a r tia l d om in an ce  of lo w  lin t  p e r c e n ta g e  fr o m  the a n a ly s is  of the
g e n e r a t io n . He r e p o r te d  r e c o v e r y  of o n ly  1 out of 360 F _ p lan ts w ith  a 
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l in t  p e r c e n ta g e  h ig h e r  th an  the h ig h  p a r e n t ,  H a lf  & H a lf , b u t  52 r e c o v e r i e s  
of p la n ts  w ith  lo w e r  l in t  p e r c e n ta g e  th an  th e  lo w  p a r e n t , T u x tu la . In th is  
c r o s s  the p a r e n ts  d i f f e r e d  w id e ly  in  th e  m e a n  o f th e ir  s e e d  i n d ic e s ,  1 0 .0  
fo r  the H alf & H a lf a n d  14. 7 fo r  W ild s , b u t th e y  d i f f e r e d  m u c h  l e s s  in  
th e ir  l in t  d e n s i ty  in d ic e s ,  7 .3 5  fo r  H a lf & H a lf a n d  6 .4 5  fo r  T u x tu la .  
T h e r e f o r e ,  D e s h o t e l ' s  r e s u l t s  s e e m  to  f i t  th e  e x p la n a t io n  s u g g e s t e d  b y  
M a s o n .
L im a ye (1956) a ls o  r e p o r te d  p a r t ia l d om in an ce  of lo w  l in t  p e r c e n t ­
a g e  in h is  in te r s p e c if ic  c r o s s  D P L  15, and  U pland v a r ie ty ,  an d  S ea  I s la n d , 
a  fo r m  of G . b a r b a d e n se , and lik e  th e  p r e v io u s  in v e s t ig a to r s  co n c lu d ed  
th a t th e s e  r e s u lt s  w ere  due to  h yb rid  v ig o r  fo r  s e e d  s i z e .
It h as b een  p o in ted  out a lr e a d y  that T h ad an i and W are found a  3:1  
r a t io  in c r o s s e s  in w h ich  one p a ren t w as of the "no lin t"  or " scant lin t"  





p o in ted  a ls o  th at in n o r m a l co tto n  ty p es  due to  the c o m p le x  q u an tita tive  
n a tu re  of the c h a r a c te r  it  is  e x p e c te d  to  fin d  s e v e r a l  p a ir s  of g e n e s  in ­
v o lv e d  in the d e te r m in a tio n  of lin t  p e r c e n ta g e .
I sa a c  (1950 ) s tu d ied  in h er ita n c e  of l in t  p erce n ta g e  in the c r o s s  
D e lta  S m o o th  L e a f  x  S to n e v ille  and fr o m  F £  data co n c lu d ed  th at the  
p a ren ts  d if fe r e d  p rob ab ly  b y  3 to 4 p a ir s  o f g e n e s .  In th is  c r o s s  the  
D e lta  S m o o th  L ea f p a ren t had a ran ge  of 4 0 .6  to  4 4 .5  in l in t  p er c e n ta g e  
w h ile  the S to n e v ille  p a ren t ra n g ed  f io m  3 1 .6  to  3 9 .5 .
F a l ia t s e a s  (1951 ) a n a ly s e d  97 F 3  l in e s  of a s im ila r  c r o s s ,  D e lta  
S m o o th  L ea f x  S to n e v ille  C o m p o s ite . The a p p lic a tio n  of the C a st le  -  
W right fo r m u la  in d ica te d  a m in im u m  of 8  p a ir s  of g e n e s ,  but fr o m  h is  
r e s u lt s  P a l ia t s e a s  co n c lu d ed  th at a s m a lle r  n u m ber of g e n e s  w ere  in ­
v o lv e d .
M ason  (1 9 5 1 ), in the c r o s s  H alf & H alf x  W ild s , r e p o r te d  m ea n s  
of 4 0 .  1 and 3 2 .9 ,  r e s p e c t iv e ly ,  fo r  the p a ren ts  and co n c lu d ed , fr o m  the 
a n a ly s is  of the F 2  d a ta , that p rob ab ly  3 p a ir s  of g e n e s  w ere  in v o lv e d  in  
the p a r e n ta l d if f e r e n c e .  B r e a u x  (1 9 5 4 ), who a n a ly s e d  the F 3  g e n e r a tio n  
of the sa m e  c r o s s ,  d id  not o b se r v e  t r a n s g r e s s iv e  s e g r e g a t io n  in  th is  
g e n e r a tio n  and did  n o t a ttem p t to  d e te r m in e  the n u m ber of p a ir s  of g en es  
in v o lv e d  in  the p a r e n ta l d if fe r e n c e , but b e c a u se  of the c o m p le x ity  of the  
c h a r a c te r  he a s s u m e d  th at th o se  p a ir s  of g e n e s  a ffe c t in g  s e e d  s i z e ,  3 to  
4 , and th o se  a ffe c t in g  lin t d e n s ity  in d ex , a ls o  3 to  4 , w ere  in v o lv e d .





T uxtu la  and  D e lta  S m o o th  L ea f x  T u x tu la . In the f i r s t  c r o s s ,  in  w h ich  
the p a ren ts  had a m ean  lin t  p erce n ta g e  of 4 4 . 5 and  3 8 .6 ,  r e s p e c t iv e ly ,  
he r e c o v e r e d  13 out of 360 p la n ts , a r a t io  of 1 in 28 , w ith  lin t  p e r ­
cen ta g e  a s  h igh  or h ig h er  than the m ean  of the H alf & H alf p a r e n t. T h is  
w ould  in d ica te  th a t a t le a s t  2  p a ir s  of g e n e s  w ere  in v o lv e d  in the p a r e n ta l  
d if fe r e n c e . In the se c o n d  c r o s s ,  in w h ich  th e p a ren ts  d iffe r e d  v e r y  
s l ig h t ly  in th e ir  lin t  p e r c e n ta g e  m ean  of 3 9 .9  and 3 8 .8 ,  r e s p e c t iv e ly ,  he 
co n c lu d ed  th a t 2 to  3 p a ir s  of g e n e s  w ere  in v o lv e d .
L im a y e  (1956 ) r e p o r te d  fr o m  an in te r s p e c if ic  c r o s s  o b se r v a n c e  
of 9 out of 3 72 F £  p lants that co u ld  be c o n s id e r e d  a s  r e c o v e r y  of the D P L  
15 p aren t and none of the S ea  Is la n d  p a ren t, but did n ot g iv e  an y  s u g g e s ­
tion  a s  to  the num ber of p a ir s  of g e n e s  in v o lv e d , s ta tin g  th at "all g e n e s  
w h ich  iiif lu en ce d  s e e d  s iz e  and  lin t d e n s ity  a ls o  a c t  to  a f fe c t  lin t  p e r c e n t .  " 
P a lia t s e a s  (1951) c a lc u la te d  a h e r ita b ility  va lu e  of 77% fo r  the  
D elta  S m o o th  L ea f x  S to n e v ille  C o m p o s ite  c r o s s  b a se d  on the a n a ly s is  of 
v a r ia n c e , but on ly  35% b a s e d  on the r e g r e s s io n  c o e f f ic ie n t  of lin e  
m ea n s on th e ir  r e s p e c t iv e  F £  p la n ts . He did  not draw  c o n c lu s io n s  a s  to 
the e f f e c t iv e n e s s  of s e le c t io n  fr o m  h is  r e s u l t s .
M ason  (1951) r e p o r te d  a h igh  h e r ita b ility  of 60% fo r  lin t p e r c e n ta g e  
in  the F 2  of the c r o s s  H alf & H alf x  W ilds and c o n c lu d e d  that s e le c t io n  in  
the F 2  l ° r lin t  p e r c e n ta g e  w ould  be e f f e c t iv e .
B r e a u x  (1954 ) s tu d ied  the F-j of M a so n 's  c r o s s  and s u g g e s te d  fr o m  
h is  r e s u lt s  th at s e le c t io n  in the F 2  l ° r lin t  p e r c e n ta g e  m ay  be m o re
e f fe c t iv e  than fo r  lin t  in d ex  s in c e  the fo r m e r  sh o w ed  a  h e r ita b il ity  of 
50.9%  a s  c o m p a r e d  to 39 .3%  h e r ita b ility  fo r  lin t  in d ex .
D e s h o te ls  (1 9 5 2 ) ob ta in ed  a h e r ita b ility  va lu e of 63% fr o m  the 
a n a ly s is  of the F £  g e n e r a t io n  of the c r o s s  H alf & H alf x  T uxtu la  and 72% 
fo r  the D e lta  S m o o th  L ea f x  T uxtu la  c r o s s .  T h is  s u g g e s ts  th a t s e le c t io n  
in the s e g r e g a t in g  F 2  w ould  be e f f e c t iv e .
Young (1953 ) w ork ed  w ith  the c r o s s  D e lta  S m ooth  L ea f x  H u r ley  
Long B o ll  and r e p o r te d  a h e r ita b ility  va lu e  of 71% fr o m  F 2  data and 43%  
fr o m  the r e g r e s s io n  of F^ lin e  m ea n s on F 2  p la n ts .
L im a y e  (1956 ) s tu d ied  the F 2  of 3 U pland (G . h ir su tu m ) x  S ea  
Islan d  (G . b a r b a d e n se ) c r o s s e s  and found v e r y  h igh  h e r ita b ility  v a lu es  
ran g in g  fr o m  95.4%  to 95.9%  and , in a c o n c lu s io n  s im ila r  to  th at of 
B r e a u x , s u g g e s te d  th a t s e le c t io n  in the F 2  fo r  lin t  p er c e n ta g e  m ay  be  
e f fe c t iv e  and b e tte r  than s e le c t io n  fo r  lin t in d ex , s in c e  the la tte r  one has  
a lo w er  h e r ita b ility  than lin t  p e r c e n ta g e .
The a s s o c ia t io n  of l in t  p e r c e n ta g e  w ith  s e e d  in d ex , lin t  d e n s ity  
in d ex  and lin t  in d ex  has b een  r e v ie w e d  under th o se  s e c t io n s  r e s p e c t iv e ly ,  
but it  s e e m s  d e s ir a b le  to  c lo s e  w ith  a s h o r t  su m m a r y  of its  c o r r e la t io n  
to th e se  o th er c h a r a c te r s  a s  i l lu s tr a te d  in T a b le s  1 to 3^
L in t p e r c e n ta g e  is  n e g a t iv e ly  a s s o c ia t e d  w ith  s e e d  in d ex , but p o s i ­
t iv e ly  c o r r e la te d  w ith  l in t  d e n s ity  in d ex  and lin t  in d ex . Its a s s o c ia t io n  
w ith  lin t d e n s ity  in d ex  s e e m s  to  be h igh er  than  w ith  lin t  in d ex  and the a s s o ­
c ia tio n  w ith  lin t  in d ex  a p p e a r s  to  be h ig h er  in G . h ir su tu m  x  G . b a rb a d en se  
c r o s s e s  than in in tr a -h ir su tu m  c r o s s g s .
M A TER IA LS A N D  METHODS
The m a te r ia ls  u se d  in th is  stu d y  c o n s is te d  of the p a ren ts  and  F 3
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g e n e r a t io n  of a c r o s s  b etw een  Upland and S ea  I s la n d  c o tto n .
The p a ren ts  u se d  w e r e  th e  U pland v a r ie ty  D P L  15 of G o ssy p iu m  
h ir su tu m , the m o s t  w id e ly  grow n  v a r ie ty  of co tton  in L o u is ia n a , and S ea  
Is la n d  a fo r m  of G o ssy p iu m  b a r b a d e n se . A l l  h yb rid  m a te r ia l  u sed  w as  
d e r iv e d  fr o m  a c r o s s  in v o lv in g  one p lant of e a c h  p a ren t.
The o r ig in a l c r o s s  w as m ade by M r . J . E .  Jon es of the L o u is ia n a  
A g r ic u ltu r a l E x p e r im e n t  S ta tion  in the su m m e r  of 1954, fo llo w in g  the c o n ­
v e n tio n a l m eth od s of e m a sc u la t io n , p o llin a tio n , e t c . ,  and the h yb rid  s e e d  
w as h a r v e s te d  that f a l l .  Som e of the F j  s e e d  w as se n t  to M ex ico  in the  
w in ter  of 1954, w h ere  F j  p lan ts w ere  grow n and the s e e d  p ro d u ced .
A  to ta l of 372 F 2  p la n ts , d e r iv e d  fr o m  7 F j  p la n ts , w ere  grow n  
a t  the P e r k in s  R oad  F a r m  of L o u is ia n a  S ta te  U n iv e r s ity  in B aton  R ouge  
in 1955 . A n e x te n s iv e  e f fo r t  w as m ade to  obtain  s e lf -p o ll in a te d  s e e d  on 
a l l  F 2  p la n ts . A  la r g e  num ber of f lo w e r  buds w e r e  c o v e r e d  w ith  paper bag  
one day b e fo r e  a n th e s is  to a s s u r e  s e l f -p o ll in a t io n .  V e r y  poor b o l l - s e t  w as  
ob ta in ed  and in a d d itio n  on ly  a fe w  s e e d  w e r e  ob ta in ed  per b o ll  fo r  m o s t  
p la n ts . A c tu a lly  on ly  102 F 2  p lan ts had 50 or m o re  s e l f - f e r t i l i z e d  s e e d .
A  to ta l of 102 F^ lin e s  and 7 o n e -r o w  p lo ts  of e a c h  p aren t w ere  





l in e s  w e r e  f in a lly  u s e d  fo r  th is  s tu d y . T en  lin e s  w e r e  d is c a r d e d  
a fte r  h a r v e s t in g  b e c a u s e  th ey  did n o t produce en ou gh  s e e d  co tto n  to p e r ­
m it th e ir  in c lu s io n  in th is  stu d y  and la te r  7 o th er lin e s  w e r e  d is c a r d e d  
b e c a u s e  it  w as found  th at th ere  w e r e  not en ou gh  F^ p lant data a v a ila b le  
to  c o m p le te  the s tu d y .
The f ie ld  on w hich  the F^ lin e s  and  p a ren ts  w ere  g row n  w as  
f e r t i l iz e d  w ith  800 lb s .  of d o lo m itic  l im e s to n e  plus 600  lb s .  of 6 - 8 - 8  
f e r t i l i z e r ,  the la tte r  a p p lied  e a r ly  in A p r il ,  1956, in fu r r o w s  and then  
b ed d ed  on . L ate in the sa m e m onth  the f ie ld  w as fu m ig a te d  w ith  4 g a llo n s  
per a c r e  of e th y le n e  d ib ro m id e  W -85  a s  a c o n tr o l m e a su r e  fo r  the  
F u s a r iu m  w ilt-n e m a to d e  c o m p le x .
P lan tin g  w as done e a r ly  in M a rc h . E a ch  F^ lin e  w as grow n  in a 
p lo t 50 fe e t  in le n g th . S e e d  w as p lan ted  four to  a h i l l ,  w ith  e a c h  h i l l  tw o  
f e e t  a p a r t , and  la t e r ,  w hen th e  sta n d  w as e s ta b lis h e d , it  w as th in n ed  to  
one p lant per h i l l .  P r io r  to  h a r v e s t in g , p lan ts w ere  ta g g ed  in d iv id u a lly  
fo r  id e n t if ic a t io n . The h a r v e s t in g  p er io d  la s te d  ab ou t 6  w e e k s , during  
w h ich  tim e  th ree  p ick in g s  w ere  m a d e . T h e s e e d  co tton  h a r v e s te d  fr o m  
e a c h  p lan t in d iv id u a lly  w as p la ce d  in a K raft paper bag p r o p e r ly  id e n tif ie d  
fo r  la te r  u s e .
G inning w as done in d iv id u a lly  fo r  e a c h  p lan t in a la b o r a to r y  r o l le r  
g in . T h is , a s  w e ll  a s  the o th er o p era tio n s  and a n a ly s e s  th at w ere  f o l ­
lo w ed , w ere  p e r fo r m e d  in the la b o r a to r ie s  of th e  A g ro n o m y  D ep a rtm en t  
of the L o u is ia n a  S tate U n iv e r s ity . L in t w eig h t and s e e d  w e ig h t w ere
r e c o r d e d  fo r  e a c h  p lant to  the n e a r e s t  0 . 1  g r a m , u s in g  a to r s io n  b a l ­
a n ce  ,
F o u r  c h a r a c te r s  w ere  in c lu d ed  in the study: s e e d  in d ex , lin t
d e n s ity  in d ex , lin t  in d ex  and lin t  p e r c e n ta g e . In a d d itio n , s tu d ie s  w ere  
m ade of a s s o c ia t io n s  am on g  th e s e  c h a r a c te r s ,  h e r ita b ility  and e f f e c ­
t iv e n e s s  of s e le c t io n  in the F £  f r o m  the b e h a v io r  o f F^ p r o g e n ie s  of F 2  
p lan ts and e s t im a t io n  of the n u m b er of p a ir s  of g e n e s  in v o lv e d .
T h e m e th o d s  an d  p r o c e d u r e s  u s e d  fo r  th e  a b o v e  m e n tio n e d  s tu d ie s  
w e r e  a s  f o l lo w s :
S e e d  in d ex  is  the w eig h t of 100 s e e d s  in g r a m s . A r e p r e s e n t a ­
tiv e  sa m p le  o f 100 s e e d s  of e a c h  F 3  p lan t w as w e ig h ed  in a to r s io n  
b a la n ce  to  the n e a r e s t  0 . 1 g r a m . In s a m p le s  w ith  fe w e r  than 100 s e e d s ,  
but m o re  than 50 , a l l  s e e d  a v a ila b le  w as u se d  and the va lu e  w as c o r r e c te d  
to  put it  on a 100 s e e d  b a s i s .  P la n ts  w ith  fe w e r  than 50 s e e d s  w ere  d i s ­
c a r d e d .
L in t dens ity  in d ex  is  the a v e r a g e  w eig h t of lin t  in g r a m s  p rod u ced  
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per 1 0 0  c m . . of s e e d  su r fa c e  and w as c a lc u la te d  f r o m —
lin t in d ex  x  1 0 0 ____________
lin t  d e n s ity  in d ex  = c m .  ̂ o f s e e d  s u r f a c e / 1 0 0  s e e d s
T o d e te r m in e  the a r e a  of s e e d  s u r fa c e  per 100 s e e d s ,  H od son 's  
(1920^ m eth od  w ith  s l ig h t  m o d ific a tio n s  w as vised . S ev en ty  c c .  of 95% 
e th y l a lc o h o l w ere  m e a s u r e d  c a r e fu l ly  in a  1 0 0  c c .  gra d u a ted  c y l in d e r .
The 100 s e e d s  u se d  p r e v io u s ly  fo r  s e e d  in d ex  d e te r m in a tio n  w e r e  im ­




v o lu m e d is p la c e m e n t  w as m e a su r e d  to the n e a r e s t  0 . 1  c c .  by d if fe r e n c e .  
F r o m  the d is p la c e m e n t  vo lu m e o b ta in ed , the s u r fa c e  a r e a  per 100 s e e d s
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w as ob ta in ed  fr o m  a tab le  p r e p a r e d  b y  H odson  (1 9 2 0 ).
L in t in d ex  is  the a v e r a g e  w eig h t of l in t  in g ra m s fr o m  100 s e e d s .
It w as c a lc u la te d  fr o m  —
lin t  in d ex  = w t . of lin t  in g r a m s  x  s e e d  in d ex  
w t. of s e e d  co tto n  in the sa m p le
The v a lu es  fo r  lin t  in d ex  in s a m p le s  w ith  fe w e r  than 100 s e e d s
w e r e  c o r r e c te d  to put th em  on a 1 0 0  s e e d  b a s i s ,  a s  in the c a s e  of s e e d
in d e x .
L in t p erce n ta g e  is  the p e r c e n ta g e , b y  w e ig h t, of s e e d  co tton  w h ich
is  l in t .  It is  c a lc u la te d  fr o m  —
, , w t. of lin t  in  g r a m s  x  1 0 0l in t  p e r c e n ta g e  = —— ----------------- - ----------------------
w t. of s e e d  co tto n  in g r a m s
L in t p erce n ta g e  w as c a lc u la te d  in d iv id u a lly  fo r  e a c h  p la n t.
C or r e  la. t ion of c h a r a c te r s  w as s tu d ied  b y  u se  of the c o r r e la t io n  c o ­
e f f ic ie n t ,  r ,  a  m e a su r e  of the d e g r e e  of a s s o c ia t io n  b e tw een  tw o v a r ia b le s .  
T he c o r r e la t io n  c o e f f ic ie n t  w as c a lc u la te d  fr o m  —
_ \^j~ S u m 'o f p ro d u cts  of x y
(Sum  of sq u a r e s  of x) (Sum  of sq u a r e s  of y)
S im p le  c o r r e la t io n  c o e f f ic ie n ts  b e tw een  p lan ts and  the F 3  l in e s  
w e r e  d e te r m in e d  for:
1  -  s e e d  index
2  -  lin t  d e n s ity  index
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O
3 -  lin t  in d ex
o
4 - lin t  p e r c e n ta g e  °
S im p le  c o r r e la t io n s  of c h a r a c te r s  in the F^ g e n e r a tio n  w ere  d e t e r ­
m in ed  am on g  m ea n s of F 3  l in e s  fo r:
1  -  s e e d  in d ex  w ith  lin t  d e n s ity  in d ex
2  -  s e e d  in d ex  w ith  lin t  in d ex
3 -  s e e d  in d ex  w ith  l in t  p e r c e n ta g e
4 - lin t  d e n s ity  in d ex  w ith  lin t  in d ex
5 - lin t  d e n s ity  in d ex  -with lin t  p e r c e n ta g e
H er ita b i l ity  is  the p e r c e n ta g e  of to ta l v a r ia tio n  that is  due to  
g e n e t ic  v a r ia tio n  a lo n e . H e r ita b ility  w as d e te r m in e d  fr o m  the r e g r e s s io n  
c o e f f ic ie n t ,  b , of the F^ lin e  m ea n s a g a in s t  the F^ plant v a lu e s .  H e r it ­
a b ili ty  v a lu e s  ob ta in ed  w ere  e x p r e s s e d  in p er c e n t .
The r e g r e s s io n  c o e f f ic ie n t ,  b , w as c a lc u la te d  fr o m  -
su m  of th e p rod u ct of XY  
k = su m  of sq u a r e s  of X
w h ere  X is  the in d ep en d en t v a r ia b le  or the e x p r e s s io n  of the F^ p lan ts and  
Y is  the d ep en d en t v a r ia b le  or the e x p r e s s io n  of the F^ lin e s  a s  r e p r e ­
se n te d  b y  th e ir  m e a n s ,
H e r ita b il ity  w as c a lc u la te d  fo r  s e e d  in d ex , l in t  d e n s ity  in d ex , lin t  
in d ex  and  lin t  p e r c e n ta g e .
H e r ita b il ity  and e f f e c t iv e n e s s  of s e le c t io n .  In co n n ec tio n  w ith  the  
r e g r e s s io n  c o e f f ic ie n t  and  h e r ita b il ity ,  a s c a t te r  d ia g r a m  w as m ade for
o
s e e d  in d ex , l in t  d e n s ity  in d ex , lin t  in d ex  and lin t  p e r c e n ta g e  b y  p lo ttin g
o
the m ea n s of the F 3  l in e s  a g a in s t  the F 2  plant value s . T h is g ra p h ic  r e ­
p r e se n ta t io n  b r in g s  out c le a r ly  the a s s o c ia t io n  b e tw een  F^ p lan ts and  
th e ir  F^ p ro g en y  lin e s  fo r  ea ch  c h a r a c te r  and  the e f f e c t iv e n e s s  o f s e le c  
t io n  in the F 2 0
o
R E SU L T S A N D  DISCUSSION
1. S e e d  Index
S e e d  in d ex  is  d efin ed  a s  the w e ig h t in g r a m s  of 100 s e e d s  of
c o t to n .
F o r  the s tu d y  of s e e d  in d ex  in the in te r s p e c if ic  c r o s s  D P L  15 x  
S ea  Is la n d , 166 p lan ts of D P L  15, 150 p lan ts of S ea  Islan d  and 85 F 3  l in e s  
w e r e  a n a ly s e d . The p lan ts of e a c h  p aren t w ere  grow n  in s e v e n  w id e ly  d i s ­
tr ib u ted  p lo ts .
The s e v e n  p lo ts  of D P L  15 ra n g ed  fr o m  22 to 25 p lan ts per p lo t.
T he ran g e  in th e ir  m ea n s for  s e e d  in d ex  w as fr o m  10. 0 to 1 0 .6  g r a m s ,  
w ith  a s m a ll  d iffe r e n c e  of 0 . 6  g r a m s  b etw een  the e x tr e m e s  of the r a n g e .  
The m ean  of the s e v e n  p lo ts w as 1 0 .2  g r a m s . The s e v e n  S ea  Isla n d  p lo ts  
ra n g ed  fr o m  14 to  26 p lan ts per p lo t. The ra n g e  in th e ir  m ea n s fo r  s e e d  
in d ex  w as fr o m  12. 7 to 13. 7 g r a m s , w ith  a d if fe r e n c e  of 1 .0  g r a m  in the 
r a n g e . The m ean  of the s e v e n  p lo ts  w as 1 3 .2  g r a m s .
T ab le 4 sh ow s the fr e q u e n c y  d is tr ib u tio n  and s t a t i s t ic a l  v a lu es  
fo r  the in d iv id u a l p lan ts of D P L  15, S ea  Is la n d  and the 85 F^ lin e s  of the  
ab ove c r o s s 0
F r o m  T ab le  4 it  can  be s e e n  that the 166 p lan ts of the D P L  15
p a ren t ra n g ed  fr o m  8 . 6  to 1 2 .2  g r a m s , w ith  a d if fe r e n c e  o f 3 .6  g r a m s
b e tw e e n  th e  e x t r e m e s  o f th e  r a n g e .  T he c o e f f ic i e n t  of v a r ia t io n  f o r  th is






T a b le  4 .  F r e q u e n c y  d istr ib u tio n  and s t a t i s t ic a l  v a lu e s  fo r  the p a ren ts  and 85 F^ lin e s  of the D P L  15 x  S ea  
Isla n d  c r o s s  in  r e s p e c t  to s e e d  in d ex .
N um b er of p lan ts in  s e e d  in d ex  c la s s e s
L ine  
num ber 5 6 7 8 9 1 0 1 1 1 2 13 14 15 16 17 18 19 2 0  21 M ean
S td .
D e v ,
C o e ff . Plai 
V a r . V alue
D P L  15 7 44 91 1 1 2 1 0 . 2 0 .6 9 6 . 8
S ea  Islan d 5 59 76 ' 1 0 1 3 .2 0 .6 3 4 .8
1 0 0 1 6 8 1 8 .9 0 . 78 8 .7 8 .9
54 1 8 4 3 2 9 .2 1 .1 7 12. 7 1 0 .4
95 1 2 6 5 7 1 9 .3 1 .2 9 1 3 .8 9 .2
33 1 5 3 4 2 9 .5 1 . 2 0 1 2 . 6 1 0 .3
104 1 5 9 6 9l~4 1 9 .7 1. 07 1 1 . 0 1 5 .9
115 3 7 3 3 9 .8 1 .0 3 1 0 .5 1 0 . 0
38 2 3 6 7 5 1 1 0 . 0 1. 17 1 1 .7 9 .7
44 1 2 4 2 2 2 1 10 .3 1 .6 9 1 6 .4 9 . 7
53 1 3 5 2 1 1 0 .3 1 , 06 1 0 . 2 1 1 . 0
98 1 3 2 3 3 1 1 0 .4 1 .9 7 1 8 .9 1 1 . 8
3_ 4 3 4 1 1 0 .5 0 .9 8 8 . 6 1 1 . 2
114 2 5 7 5 2 1 0 .5 1 .05 1 0 . 0 1 0 . 1
36 2 3 2 5 2 1 0 . 6 1 .2 4 1 1 . 6 1 1 .4
59 9 8 4 4 1 0 . 6 1. 15 1 0 . 8 1 2 . 0
97 2 2 7 8 1 1 0 . 6 1. 04 9 . 7 1 1 . 2
5 1 4 3 3 1 10. 7 1 .4 3 1 3 .3 1 1 .5
74 2 4 8 1 1 3 10. 7 1 .5 1 14. 1 1 1 .7
69 5 5 5 2 1 1 0 . 8 0 .8 9 8 . 2 1 1 .93 1 1 4 2 3 5 1 0 .9 1. 15 1 0 .5 1 1 .371 1 9 6 4 1 1 1 . 1 1 .0 3 9 .3 1 1 .785 2 5 3 1 1
1 1 . 1 1 . 6 2 1 4 .5 1 2 .337 2 1 3 2 1 1 1 1 1 . 2 2 .9 4 2 6 .2 1 0 . 2
T able 4 .  C ontinued .
N u m b e r  o f p la n ts  in s e e d  in d e x  c l a s s e s
L ine
num ber 5 6  7 8 9 1 0 1 1 1 2 13 14
6 8 3 3 7 2 2
77 o 2 8 9 2 2 1
64 4 5 5 5 1
70 1 5 6 4 1
89 2 4 3 5 2
18 2 5 2 4
83 3 4 6 2 3 1
73 1 3 3 6 2 1 2
8 8 1 1 2 OL* 3 2 1
90 2 2 3 3 4 2 2
26 2 2 8 7 1
35 1 2 4 4 3
39 2 3 5 7 1 3
50 2 2 8 2 3
99 2 2 7 3 4
106 1 4 4 7 2
40 2 3 3 4 4
47 1 1 4 8 1 5 1
6 0 1 1 6 6 3
67 1 2 3 6 5 2 1
82 2 2 7 5 4 1
46 5 1 2 4
81 1 4 7 5 5
92 1 3 3 6 4
1 1 5 3 2
57 1 5 3 3 5 3
1 1 2 2 5 3
S td . C o e f f .  F 2 P la n t  
D e v . V a r . V a lu e *
1 1 . 2 1 . 2 2 1 0 . 8 1 1 . 8
1 1 . 2 1 . 18 1 0 .5 1 2 . 6
1 1 .3 1 .5 8 1 3 .9 12. 7
1 1 .3 0 .9 3 8 . 2 12. 7
1 1 .4 1 .9 6 17. 1 1 1 .4
1 1 .5 1 .6 7 1 4 .5 1 1 .4
1 1 .5 1 .3 6 1 1 .7 1 1 .5
1 1 . 6 2 . 19 1 8 .8 1 2 . 2
1 1 . 6 1 .9 2 1 6 .5 1 2 . 6
1 1 . 6 1. 76 15. 1 1 1 .  1
1 1 .7 0 . 9 6 8 . 1 1 1 .5
1 1 .7 1 .6 1 1 3 .7 1 0 .4
1 1 .7 1 .4 8 1 2 . 6 1 1 . 2
1 1 . 8 1 .5 9 1 3 .4 1 2 .5
1 1 . 8 1 . 18 1 0 , 0 13. 1
1 1 . 8 1. 07 9 .0 1 2 .3
1 1 .9 1 .4 8 9 .9 1 1 . 6
1 1 .9 1 .8 1 15. 1 1 2 . 2
1 1 .9 1 . 08 9 .0 13. 0
1 1 .9 1*69 14. 1 1 1 . 6
1 1 .9 1 .3 6 11 .3 12. 7
1 2 . 0 1 . 2 2 1 0 . 1 1 3 .0
1 2 . 0 1 .4 6 1 2 . 1 1 2 . 0
1 2 . 1 1 .4 5 1 1 .9 1 6 .2
1 2 . 2 1. 70 13 .9 1 2 . 6
1 2 . 2 1 .6 1 13. 1 1 2 . 8






























N u m b e r  of p la n ts  in  s e e d  in d ex  c l a s s e s ____________________________________
S td . C o e ff .
8  9 10 11 12 13 14 15 16 17 18 19 20 21 M ean D e v . V ar.
5 5 4 3 2 3 12. 3 1 .93
2 6 4 4 1 12 .3 1 .3 5
3 3 5 6 1 1 1 2 .3 1 . 6 2
4 3 7 4 3 1 1 2 .4 1 . 6 2
1 3 4 3 1 1 2 .5 1 .2 6
4 3 4 2 1 2 12. 5 1 .9 2
2 2 6 4 1 4 1 2 . 6 1 .9 0
1 2 3 3 2 1 2 .7 1. 19
3 2 6 8 1 1 1 1 2 . 8 1 .4 5
3 2 2 5 4 1 1 2 . 8 1 .7 6
1 6 1 4 4 1 2 .9 1 .6 2
1 4 5 3 6 2 1 1 2 .9 3 . 8 8
1 2 3 2 1 1 1 2 .9 1 .8 7
2 3 2 5 6 1 1 3 .0 2 .0 8
2 2 7 3 5 2 1 13. 1 1. 74
1 2 8 5 4 1 13. 1 1 .3 5
1 1 4 2 2 1 1 3 .2 1. 83
4 6 2 2 4 1 3 .2 1 .4 9
3 6 4 3 2 1 3 .2 1 .2 5
1X 2 1 5 3 2 13 .3 1 .3 1
2 1 5 6 4 2 1 1 3 .3 1 .5 2
2 2 3 4 3 1 1 1 1 3 .5 1 .9 5
2 5 4 5 2 3 1 1 3 .6 2 .3 8
t- 2 2 5 4 2 1 3 .6 1 .2 5
2 4 4 2 2 1 3 .7 1. 73
2 1 4 4 3 1 1 4 .0 1 .3 1
2 1 6 4 6 1 14. 1 1
1 5 .6  
1 0 .9  
13. 1 
13. 0 













1 1 . 2




1 7 .4  
9 . 1
1 2 .5  
9 .3  
9 . 7
0
T ab le  4 fl C ontinued .
N um b er of p lants in s e e d  index  c la s s e s
L ine
n u m ber 5 6  7 8  9 10 1 1 1 2 13 14 15 16 17 18 19 2 0 2 1 M ean
Std .
D e v .
C o e ff .
V ar.
F ̂  P lan t  
Value *
49 1 1 1 2 1 2 1 1 1 4 .2 2 .6 0 1 8 .3 14. 0
16 1 2 5 4 2 3 5 1 1 4 .3 2 . 1 0 1 4 .6 1 4 .5
34 1 4 3 4 3 2 1 4 .4 2 . 1 0 1 4 .5 1 5 .0
43 5 4 2 2 1 2 1 1 1 4 .7 4 .7 5 3 3 .4 1 5 .5
45 2 4 1 2 3 1 15. 1 1 , 34 1 5 .4 1 5 .4
105 3 5 3 1 2 15. 1 1 .3 7 8 . 6 1 5 .8
15 1 1 6 3 1 1 15. 8 1 .4 3 9 . 0 16. 8
9 2 2 2 1 1 1 5 3 1 6 .4 2 .6 9 1 6 .4 1 6 .7
109 1 3 2 8 2 2 1 1 6 .4 1 .8 9 1 1 .5 1 8 .9








1 1 .7  to  1 4 .6  g r a m s , w ith  a d iffe r e n c e  of 2 .9  g r a m s in the r a n g e , The c o ­
e f f ic ie n t  of v a r ia tio n  fo r  th is  p aren t w as 4 .  8 %.
T h e se  c o e f f ic ie n ts  of v a r ia tio n  of 6 . 8 % and 4 .8%  fo r  the D P L  15 and  
S ea  Isla n d , r e s p e c t iv e ly ,  a r e  lo w  and s e e m  to  in d ica te  that the p aren ts  
w e r e  r e la t iv e ly  h o m o z y g o u s . L im a  ye (1956 ) s tu d ied  the p a r e n ts , F j  and  
F 2  g e n e r a tio n s  of the sa m e c r o s s  an d  r e p o r te d  c o e f f ic ie n ts  o f v a r ia tio n  of 
7. '19% and  5 .85%  fo r  the sa m e  p a r e n ts , r e s p e c t iv e ly ,  and a ls o  co n c lu d ed  
that b o th  p a ren ts  w ere  r e la t iv e ly  h o m o z y g o u s . ,
T ab le 4 a ls o  sh o w s that th ere  w as so m e  o v e r la p p in g  of the p a r e n ta l  
c l a s s e s .  The d iffe r e n c e  in the m ea n s of the tw o p a ren ts  w as 3 .0  g r a m s .
T h is d iffe r e n c e  is  not g r e a t  if it is  taken  in to  c o n s id e r a t io n  that am ong  
v a r ie t ie s  of G . h ir su tu m  d if fe r e n c e s  of 8 .0  g r a m s  in s e e d  s iz e  a r e  know n.
The 85 F 3  l in e s  ra n g ed  in r e s p e c t  to  th e ir  m ea n s fr o m  8 .9  to  1 6 .4  
g r a m s  a s  in d ica te d  in T ab le  4 ,  in a g ra d u a l in c r e a s e ,  w h ich  in d ic a te s  the 
q u a n tita tiv e  n atu re  of the c h a r a c te r .  The d if fe r e n c e  of 7 .5  g r a m s  b e ­
tw een  the m ean  of the lo w e s t  lin e  and  th a t of the h ig h e s t  w as m o re  than 
tw ice  the d if fe r e n c e  of 3 .0  g r a m s  b e tw e e n  the m ea n s  of the two p a r e n ts .
It is  u n u su a l to  fin d  F^ lin e s  w h ich  d iffer  in th e ir  m ea n s m o re  than the 
d iffe r e n c e  b e tw e e n  the p a r e n ts . T h is  p henom enon  is  p rob ab ly  a s s o c ia t e d  
w ith  the fa c t  th a t the p a ren ts  r e p r e s e n t  d if fe r e n t  s p e c ie s .
E s t im a t io n  of the n u m ber of g e n e s  in v o lv e d . A s  m en tio n ed  in the
r e v ie w  of l i t e r a tu r e ,  s e v e r a l  in v e s t ig a to r s  have a ttem p ted  to  e s t im a te  theo
9
n u m ber of m ajor  g e n e s  in v o lv e d  in the in h er ita n c e  of s e e d  in d ex . M o st of o
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th e s e  s tu d ie s  have b e e n  m ade in in tr a -h ir s u tu m  c r o s s e s .  B e c a u se  of the  
fe w  s tu d ie s  m ade in the in te r s p e c if ic  c r o s s  of G . h ir su tu m  x  G. b a r b a ­
d en se  , an a tte m p t w as m ade to d e term in e  the n u m ber of p a ir s  of g e n e s  
by w h ich  the p a ren ts  d iffe r e d  in the D P L  15 x  S ea  Islan d  c r o s s .  Such  
d eterm in a tio n  w ould  be of g r e a t  v a lu e  in a  b reed in g  p r o g r a m  fo r  the im ­
p ro v em en t of Upland co tton  b y  c r o s s in g  to G . b a rb a d en se  a s  it w ould  g ive  
the b r e e d e r  an  id ea  of the fr e q u e n c y  of r e c o v e r in g  the p a ren ta l typ es in 
h o m o zy g o u s co n d itio n .
A n e s t im a te  of the n u m ber of p a ir s  of g e n e s  by w h ich  the two  
p a ren ts  d iffer  in a c r o s s  ca n  be ob ta in ed  by d e term in in g  the n um ber of 
plants in an F 2  g e n e r a tio n  g e n e t ic a lly  lik e  e a c h  p aren t and co m p a r in g  the ° 
fr e q u e n c y  of r e c o v e r y  w ith  the e x p e c te d  fr e q u e n c y  for  s e g r e g a t io n  of 
v a r io u s  num ber of p a ir s  of g e n e s .  The m ain  d iff ic u lty  w ith  th is  m eth od  
fo r  a q u a n tita tiv e  c h a r a c te r  is  that the in flu en ce  of the e n v ir o n m en t m ak es  
it im p o s s ib le  to  d e term in e  fr o m  the p h en otypes of F-, p lan ts a lon e  how  
m any a r e  g e n e t ic a l ly  lik e  the p a ren ts  s in c e  d iffe r e n t  g en o ty p es  m ay p r o ­
duce id e n t ic a l or s im ila r  p h en o ty p e s. F or  th is  r e a s o n  a p rogen y  t e s t  of 
the F 2  p la n ts , in o rd er  to  obtain  a m o re  a c c u r a te  in d ica tio n  of th e ir  g e n o ­
ty p e , p ro v id es  m o re  r e l ia b le  e v id e n c e  co n cer n in g  the num ber of g e n e s  
in v o lv e d ,
In the p r e s e n t  stu d y  an y  F^ lin e  w ith  a m ean  and fr e q u e n c y  d i s t r i ­
b u tion  fo r  s e e d  in d ex  e s s e n t ia l ly  id e n t ic a l to a p a r ticu la r  p a ren t w as  
a s s u m e d  to be a r e c o v e r y  of that p a ren ta l g e n o ty p e . T his a ssu m p tio n  is
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not e n t ir e ly  c o r r e c t  in a l l  c a s e s  an d  under a l l  c ir c u m s ta n c e s ,  but it  
sh o u ld  n o r m a lly  g ive  a f a ir ly  good  idea  of the prob ab le m in im u m  n um ber  
of p a ir s  of g e n e s  in v o lv e d  in the p a r e n ta l d if f e r e n c e „
F r o m  T able 4 ,  it  can  be s e e n  that 8  F^ lin e s  r e s e m b le d  the D P L  
15 p a ren t b oth  in th e ir  m ean  and fr e q u e n c y  d is tr ib u tio n . T h e se  w ere  
l in e s  104, 115, 5 3 , 3 , 114, 36 , 59 and 9 7 . In ad d itio n  3 l in e s  r e s e m b le d
D P L  15 in th e ir  m ea n , but d iffe r e d  s l ig h t ly  in th e ir  fr e q u e n c y  d is tr ib u t io n .
T h e se  l in e s  w ere  n u m b ers  38, 44  and  9 8 . T h e se  11 l in e s  w ere  c o n ­
s id e r e d  p o s s ib le  r e c o v e r ie s  of the D P L  15 p a r e n ta l g e n o ty p e . In ad d itio n  
4 lin e s  had a m ean  b e lo w  that of the D P L  15 and a ls o  d iffe r e d  in p lan t d i s ­
tr ib u tio n . T h ese  w ere  lin e s  n u m b ers  100, 54 , 95 and 33 . T h e se  lin e s  
a p p e a r e d  to be t r a n s g r e s s iv e  s e g r e g a te s  for  s m a ll  s e e d ,  b u t prob ab ly  
co n ta in ed  a l l  g en es  fo r  s m a ll  s e e d  th at w ere  p r e s e n t  in the D P L  15 p a ren t.
T he sa m e  ta b le  in d ic a te s  th at 12 F-j l in e s  r e s e m b le d  the S ea  Is la n d  
p a ren t in th e ir  m ean  and  fr e q u e n c y  d is tr ib u t io n . T h ese  lin e s  w ere  n u m b ers  
62 , 78, 2 , 103, 91 , 2 3 , 113, 10, 76, 102, 61 and 84 . A ls o  6  l in e s ,  n u m ­
b e r s  7, 32 , 58 , 56 , 72 and 6  r e s e m b le d  the m ea n  of the sa m e  p a ren t, but
d if fe r e d  s l ig h t ly  in th e ir  p lant d is tr ib u t io n . T h e se  18 lin e s  can  be c o n ­
s id e r e d  a s  p o s s ib le  r e c o v e r ie s  of the S ea  Islan d  g e n o ty p e . In a d d itio n , 5 
l in e s ,  n u m b ers  4 5 ,  105 , 15, 9 and 109 e x c e e d e d  the c o r r e sp o n d in g  p a ren ta l 
m ean  and d if fe r e d  in th e ir  fr e q u e n c y  d is tr ib u tio n  fr o m  the S ea  Is la n d  parent; 
th e r e fo r e  th ey  can  be c o n s id e r e d  a s  p o s s ib le  t r a n s g r e s s iv e  s e g r e g a t e s ,  




The m o s t  p rob ab le  ex p la n a tio n  fo r  a la r g e r  n um ber of F 3  l in e s  
a s  h igh  a s  or h ig h er  than the S ea  Islan d  p a ren t a s  c o m p a r e d to  the 
n u m b er of F 3  l in e s  a s  lo w  a s  or lo w e r  than the D P L  15 p aren t is  h yb rid  
v ig o r  fo r  s e e d  s i z e ,  a. fa c t  o b s e r v e d  by s e v e r a l  in v e s t ig a to r s  and fu lly  
d is c u s s e d  in the r e v ie w  of l i t e r a tu r e .
The o c c u r r e n c e  of t r a n s g r e s s iv e  s e g r e g a te s  in d ic a te s  th at the 
D P L  15 and S ea  Islan d  p a ren ts  d id  n ot r e p r e s e n t  the o p p o site  e x tr e m e s  
fo r  s e e d  in d ex . The s m a ll  s e e d e d  D P L  15 p aren t m u st have p o s s e s s e d  
so m e  g e n e s  for  la r g e  s e e d  w h ile  S ea  I s la n d  had a l l e le s  of th e s e  fo r  s m a ll  
s e e d .  T h u s, both  p a ren ts  c a r r ie d  g e n e s  fo r  b oth  low  and  h igh  s e e d  in d ex .
F r o m  the a n a ly s is  of the F 3  g e n e r a tio n  c e r ta in  c o n c lu s io n s  can  be 
d raw n . The r e c o v e r y  of 15 l in e s  out of 85 F^ lin e s  s im ila r  to D P L  15 and  
23 out of 85 F 3  l in e s  s im ila r  to S ea  Is la n d  is  a h igh  fr e q u e n c y  of r e c o v e r y  
and  s u g g e s ts  that th e  n u m ber of p a ir s  of g e n e s  in v o lv e d  is  v e r y  s m a ll .  
H ow ever  the h ig h  d e g r e e  of t r a n s g r e s s iv e  s e g r e g a t io n  w ou ld  tend  to r e s u lt  
in an  u n d e r e s t im a tio n  of the n u m ber of p a ir s  of g en es  in v o lv e d  s in c e  so m e  
g en o ty p es  w h ich  d if fe r e d  fr o m  the p a r e n ts , but p rod u ced  a phenotype  
s im ila r  to  the p a ren ts  w ould  o c c u r . T h is can  be i l lu s tr a te d  a s  fo l lo w s .  
A ss u m in g  the g en o ty p es  o f 2 p a ren ts  to  be A A B B c c  fo r  the h igh  p aren t  
an d  aabbCC  for the lo w  p a ren t, it  can  be s e e n  th at the h igh  p a ren t is  
h o m o zy g o u s a t  two lo c i  fo r  h ig h  e x p r e s s io n  of the c h a r a c te r  and a t  one 
lo c u s  fo r  low  e x p r e s s io n  of the c h a r a c te r  w h ile  the low  paren t is  h o m o z y ­






h igh  e x p r e s s io n .  If it is  a s su m e d  a ls o  that the g e n e s  a r e  a d d itiv e  and  
eq u a l in th e ir  e f f e c t ,  then l in e s  w ith  the g en o ty p es  a a B B c c  and A A bbcc  
w ould  r e s e m b le  the p a ren t w ith  low  e x p r e s s io n  and oth er lin e s  w ith  g e n o ­
typ es AAbbCC and  aaB B C C  w ou ld  r e s e m b le  the h igh  p a ren t d e sp ite  the 
fa c t  that none of th e se  lin e s  w ould  r e p r e s e n t  r e c o v e r y  of the gen otyp e of 
e ith e r  p a ren t. T h u s, the o c c u r r e n c e  of t r a n s g r e s s iv e  s e g r e g a t io n  is  an  
in d ica tio n  that the m ethod  u se d  fo r  e s t im a t in g  n um ber of g e n e s  fr o m  a p ­
p a ren t fr e q u e n c y  of r e c o v e r y  of e a c h  p a ren t g en otyp e le d  to  an u n d e r e s t i­
m a tio n . The a c tu a l n u m ber of g e n e s  s e g r e g a t in g  w as so m ew h a t g r e a te r  
than the e s t im a t e .
H o w ev er , fr o m  the p r a c t ic a l  stan d p o in t of the co tton  b r e e d e r  a 
h o m o zy g o u s lin e  w h ich  b eh a v ed  in an id e n t ic a l m an n er to  D P L  15 fo r  s e e d  
s iz e  w ould  be ju st  a s  va lu a b le  e v e n  though it  w as n ot g e n e t ic a lly  id e n t ic a l  
to  that p a ren t. F r o m  th is  v ie w p o in t, it w ould  be a s im p le  m a tter  to r e ­
c o v e r  lin e s  w ith  the s e e d  in d ex  of e ith e r  p a ren t.
T r a n s g r e s s iv e  s e g r e g a t io n  o c c u r s  fr e q u e n tly  in in te r s p e c if ic  
c r o s s e s  fo r  m any c h a r a c te r s  w h ile  it is  l e s s  co m m o n  in in te r v a r ie ta l  
c r o s s e s .  T his c o u ld  be of fu r th er  ad van tage  to  the co tton  b r e e d e r  fo r  the 
im p r o v e m e n t of co tto n  by in te r s p e c if ic  h y b r id iza tio n  a s  it w ould  a llo w  h im  
to obtain  ty p es w ith  s e e d  s iz e  la r g e r  or s m a lle r  than that of the p a ren ts  if 
th is  w as d e s ir a b le .
It i s  co n c lu d ed  that the n u m ber of g e n e s  in v o lv e d  in the p a ren ta l 
d iffe r e n c e  in th is c r o s s  is  la r g e r  than the v e r y  s m a ll  num ber su g g e s te d
42
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e a r l i e r .  D ue to  th e  s tr o n g  d e g r e e  o f t r a n s g r e s s iv e  s e g r e g a t io n ,  it  w a s  
not p o s s ib le  to  m a k e  a r e l ia b le  e s t im a t e  of the n u m b e r .
H e r i t a b i l i t y  a n d  e f f e c t i v e n e s s  o f s e l e c t i o n .  H e r i ta b i l i t y  a n d  e f ­
f e c t iv e n e s s  o f s e le c t i o n  on an  in d iv id u a l p la n t  b a s i s  in  the s e g r e g a t in g  
w a s  s tu d ie d  f o r  s e e d  in d e x . The r e g r e s s i o n  c o e f f ic i e n t  o f the 85 F 3  
l in e  m e a n s  a g a in s t  th e ir  r e s p e c t iv e  F £  p la n ts  w a s  c a lc u la t e d  an d  th en  
c o n v e r te d  to  p e r c e n t  to  e x p r e s s  h e r i t a b i l i t y .  In a d d it io n  the c o r r e la t io n  
c o e f f i c i e n t  b e tw e e n  th e  tw o  v a r ia b le s  w a s  d e t e r m in e d .  T h e  r e g r e s s i o n  
c o e f f ic i e n t  w a s  0 .5 9  in d ic a t in g  a s ig n if ic a n t  h ig h  h e r i t a b i l i t y  o f 59%, an  
in d ic a t io n  th a t  s e le c t i o n  in  the w o u ld  b e  h ig h ly  e f f e c t i v e .
The r e v ie w  of l i t e r a tu r e  sh o w s that h e r ita b ility  v a lu e s  b a s e d  on r e ­
g r e s s io n  of F^ lin e s  on F 2  p lan ts w ith in  G . h ir su tu m  c r o s s e s  a r e  v a r ia b le .  
P a lia t s e a s  (1 9 5 1 ) in a c r o s s  of D e lta  S m o o th  L ea f x  S to n e v ille  C o m p o site  
found th is  to be 23%. Young (1953 ) u sin g  D e lta  S m o o th  L ea f x  H u rley  Long  
B o ll  found a h igh  h e r ita b ility  of 80%, but he s tu d ied  s e e d  s iz e  in th is  c r o s s  
e x p r e s s e d  a s  s u r fa c e  a r e a  o f 100 s e e d s .  On the o th er  hand B r e a u x ls 
(1954 ) v a lu e  of 54.9%  h e r ita b ility  in the c r o s s  H alf & H alf x  W ilds is  very- 
c lo s e  to  the r e s u lt s  h e r e in  r e p o r te d . The o v e r a l l  p ic tu re  s e e m s  to in d i­
ca te  th a t h e r ita b ility  o f s e e d  index  is  h igh  both  in in tr a s p e c if ic  and in ter  ­
s p e c if ic  c r o s s e s  in  G o ssy p iu m .
The c o r r e la t io n  c o e f f ic ie n t  b e tw e e n  the F 2  p lan ts and th e ir  c o r r e ­
sp ond in g  F 3  l in e s  w as c a lc u la te d  a s  0 .6 7 .  T h is is  a h igh ly  s ig n if ic a n t  
va lu e  in d ic a tiv e  of the s tro n g  a s s o c ia t io n  b e tw een  the tw o v a r ia b le s .
F or the p u rp ose  of m aking m ore e v id e n t th is  h igh  p o s it iv e  c o r r e ­
la t io n , a s c a t te r  d ia g r a m , p r e se n te d  in F ig u r e  1, w as m ade by p lotting  
the in d iv id u a l F £  p lan ts a g a in s t  th e ir  c o r r e sp o n d in g  F 3  lin e  m e a n s ,
The e f f e c t iv e n e s s  th ere  w ould  have b een  fr o m  s e le c t io n  in F 2  fo r  
s e e d  in d ex  w as e s t im a te d  b y  co m p a r in g  the p erce n ta g e  of F 3  l in e s  w ith  
the d e s ir a b le  gen otyp e th at w ere  ob ta in ed  in the u n s e le c te d  Fg population  
w ith  the p erce n ta g e  of F 3  l in e s  w ith  th is  d e s ir e d  gen otyp e that w ould  have  
b een  d e r iv e d  fr o m  s e le c t e d  F 2  plants,,
T h is  m eth od  w as a p p lied  to d e term in e  the e f f e c t iv e n e s s  of s e l e c ­
tio n  fo r  s e e d  in d ex  in the F 2  p op u la tion .
The p er c e n ta g e  of F 3  l in e s  w ith  m ean  s e e d  in d ex  of 1 0 .5  g r a m s  
or l e s s ,  thus s im ila r  to D P L  15, d e r iv e d  fr o m  85 u n se le c te d  F 2  p lants  
w as 14 (12 out of a to ta l of 85 F 3  l in e s ) .  On the o th er hand the p erce n ta g e  
of F 3  l in e s  w ith  m ean  s e e d  in d ex  of 1 0 .5  g r a m s  or l e s s ,  d e r iv e d  fr o m  Fg  
p lan ts w ith  a low  s e e d  in d ex  of 1 1 .0  g r a m s  or l e s s  w as 73 ( 8  F 3  l in e s  d e ­
r iv e d  fr o m  1 1  F 2  p la n ts ) .
The la r g e  d iffe r e n c e  b e tw een  14%, w h ich  r e p r e s e n ts  low  s e e d  in d ex  
l in e s  ob ta in ed  w ithout s e le c t io n ,  and 73%, w h ich  r e p r e s e n ts  lo w  s e e d  
in d ex  lin e s  d e r iv e d  w ith  s e le c t io n  in the F 2 > in d ic a te s  that s e le c t io n  in 
the Fg g e n e r a tio n  w ould  have b een  h igh ly  e f f e c t iv e .
In the sa m e  m an n er the p er c e n ta g e  of F 3  l in e s  w ith  s e e d  index  of
1 2 .8  g r a m s or g r e a te r  am ong the 85 grow n  w as 41  (35 out of 85 F 3  l in e s )  





b = 0 .59  
r  = 0 .67
F 2  plants
F ig u r e  1. S ca tter  d iagram  show ing the d istr ib u tio n  of F 2  p lants and
m ean s of F 3  lin e s  d er iv ed  fr o m  th em  in r e s p e c t  to s e e d  ind ex.
o
(35 lin e s  fr o m  the 45 p lan ts w ith  s e e d  in d ex  of 1 2 .8  g r a m s or g r e a te r ) .  
T h e r e fo r e  s e le c t io n  in the F 2  w ould  a ls o  have b een  h igh ly  e f fe c t iv e  fo r  h igh  
a s  w e ll  a s  fo r  low  in d ex .
The e f fe c t  of the e n v ir o n m e n t on m any q u an tita tiv e  c h a r a c te r s  
m a k es  it  d if f ic u lt , if n o t im p o s s ib le ,  fo r  the b r e e d e r  to  s e le c t  e f f e c t iv e ly  
in the e a r ly  g e n e r a t io n s  on an  in d iv id u a l p lant b a s i s .  In the c a s e  of s e e d  
in d ex , an  im p o rta n t co m p o n en t of y ie ld  in co tto n , h o w e v e r , th ere  w as an  
in d ica tio n  that in the in te r s p e c if ic  c r o s s  of G . h ir su tu m  x  G . b arb a d en s e , 
due to the h igh  h e r ita b ility  of 59%, the t. 0 h c o r r e la t io n  of F 2  p lan ts w ith  
th e ir  r e s p e c t iv e  F 3  p rog en y  of 0 .6 7  and the h igh  e f f e c t iv e n e s s  of s e le c t io n  
of 73% h e r e in  r e p o r te d , s e le c t io n  on an  in d iv id u a l p lant b a s is  in the F 2  
g e n e r a tio n  w ould  be d e s ir a b le  in a b reed in g  p r o g r a m  fo r  the im p ro v em e n t  
of U pland co tto n .
2 . L in t D e n s ity  Index
L in t d e n s ity  in d ex  is  the a v e r a g e  w e ig h t of lin t , in g r a m s , p r o ­
d u ced  per 1 0 0  sq u a re  c m . of s e e d  s u r fa c e .
L in t d e n s ity  in d ex  w as d e te r m in e d  in d iv id u a lly  fo r  166 p lan ts and  
150 p lan ts of D P L  15 and S ea  Is la n d  p a r e n ts , r e s p e c t iv e ly ,  and  85 F 3  
l i n e s .  The p a r e n ta l p lan ts w ere  grow n  in s e v e n  w id e ly  d is tr ib u te d  p lo ts  
fo r  e a c h  p a ren t.
The sev en  D P L  15 p lo ts  ra n g ed  fr o m  22 to 25 p lan ts per p lo t and  






w ith  a d if fe r e n c e  of 0 .4  g ra m s in  the ran g e  am ong p lo ts .  T he m ean  fo r  
th e se  s e v e n  p lo ts w as fj,. 8  g ra m s*
The se v e n  S ea  Is la n d  p lo ts  ra n g ed  fr o m  14 to 26 p lants per p lo t, 
w ith  a ran ge in th e ir  m ea n s  fr o m  3 .9  to  4 .4  g r a m s , a d iffe r e n c e  of 0 .5  
g r a m s .  The m ean  fo r  the s e v e n  p lo ts  of th is p aren t w as 4 . 1 g r a m s .
T able 5 g iv e s  the fr e q u e n c y  d is tr ib u tio n  and s t a t is t ic a l  v a lu e s  
fo r  166 D P L  15 and 150 S ea  Is la n d  p a r e n ta l p lan ts and p lan ts of the 85 
F^ l in e s .
F r o m  the tab le  it  is  to  be n o ted  th a t the 166 D P L  15 p lan ts ra n g ed  
in  l in t  d e n s ity  in d ex  fr o m  5 . 9 to  8 . 1 g r a m s  w ith  a d if fe r e n c e  of 2 .2  
g r a m s .  T he c o e f f ic ie n t  of v a r ia tio n  fo r  th is  p a ren t w as 5 .9% . The 150 
S ea  Isla n d  p lan ts had a lin t d e n s ity  in d ex  ran ge  fr o m  3 .2  to 4 .  8  g r a m s  
w ith  a ran ge of 1 .6  g r a m s .  The c o e f f ic ie n t  of v a r ia tio n  of th is  p a ren t w as
6 .9% .
T h ese  c o e f f ic ie n ts  of v a r ia tio n  a r e  r e la t iv e ly  lo w  and s e e m  to  in d i­
c a te  that both  p a ren ts  w e r e  r e la t iv e ly  h o m o z y g o u s . L im a y e  (1956)  
a n a ly se d  the p a r e n ts , F j  and F £  of the sa m e  c r o s s .  He c a lc u la te d  a c o ­
e f f ic ie n t  of v a r ia tio n  of 4 .  9% fo r  the D P L  15 p a ren t and 4 .5%  for the S ea  
Isla n d  p aren t and  co n c lu d ed  th at both  p a ren ts  w ere  r e la t iv e ly  h o m o z y g o u s .
T able 5 a ls o  sh o w s that th ere  w as no o v er la p p in g  of lin t  d e n s ity  
in d ex  c l a s s e s  b e tw een  the p a r e n ts . The d iffe r e n c e  in the m ean  of 6 . 8  
g ra m s fo r  the h igh  lin t  d e n s ity  in d ex  p a ren t, D P L  15, and the m ean  of 4 .  1 
g r a m s fo r  the low  lin t d e n s ity  in d ex  p arejit, S ea  I s la n d , w as 2 . 7 g r a m s .
o
T able 5 . F r e q u e n c y  d is tr ib u tio n  and s t a t i s t ic a l  v a lu es  fo r  the p aren ts  and 85 F 3  l in e s  of the D P L  15 x  S ea  
Islan d  c r o s s  in  r e s p e c t  to lin t  d e n s ity  in d ex .
L ine
n u m ber 1 . 0 1 .5 2 . 0 2 .5 3 . 0 3 .5 4 .0 4 .
0
D P L  15
S ea  Islan d 5 46 92 7
9 1 4 7 3 2
7 6 6 4 1 1
40 1 2 4 4 5
78 1 4 6
4 7 1 1 1 8 5 4 2
50 1 9 1 6 1
2 6 2 4 6 7 1
1 1 6 3 1
1 0 4 1 4 2
32 1 1 2 4 4 4
37 3 1 2 4
96 1 5 3 5 3
105 5 3 3 2 1




109 4 6 7 2
3 2 4 4 1 1
%9 3 6 5 1 1
39 2 7 5 5 2
67 2 6 6 4 3
1 0 0 1 4 6 5
2 3 5 5 8
N um ber of p lan ts in lin t  d e n s ity  in d ex  c la s s e s
S td . C o e ff . F 2  P la n t  
D e v . V a r . V a lu e*
2 24 93 45 6 . 8 0 .4 8 5 .9 - - -
4 .1 0 . 2 8 6 . 9 -  —-
2 . 8 0 . 6 3 2 2 . 3 4 . 8
2 . 9 0 . 5 9 2 0 . 6 3 . 8
3 . 0 0 . 5 9 1 9 . 7 3 . 3
3 . 0 0 . 3 5 1 1 . 8 5 . 9
3 . 1 0 . 8 3 26 .  6 4 . 0
3.  1 0 . 5 4 13 . 5 3 .  7
3 . 3 0 . 5 0 15 . 2 4 . 4
3 . 4 0 . 5 1 14 . 9 4 . 3
3 . 4 0 . 5 6 16.3 4 .  1
3 . 4 0.  76 2 2 . 2 4 . 3
3 . 4 1 . 71 5 0 . 7 0  4 . 7
3 . 4 0 . 6 9 2 0 . 4 4 . 0
3 . 4 0 . 6 5 19 . 2 3 . 9
3 . 5 0 . 4 5 13 . 0 4 .  1
3 . 5 0 . 3 8 1 0 . 8 3 . 9
3 . 5 0 . 3 8 10 . 9 3 . 3
3 . 6 0 . 5 2 1 4 .4 4 .4
3 .6 0 . 6 9 19.  1 4 . 4
3.  7 0 . 5 6 15.3 4 .  1
3.  7 0 . 5 8 15 . 6 4 . 5
3 . 7 0 . 5 3 14.3 3 . 8































C o n tin u e d .
N um b er of p lants in lin t  d e n s ity  in d ex  c la s s e s
2 .5 3 .0 3 .5 4 .0 4 .5 5 .0 5 .5  6 .0  6 .5 7 .0  7 .5  8 .0  M ean
S td .
D e v .
C o e ff .
V a r .
F£ P lant  
V alue *
1 2 1 2 5 1 3 .8 0 . 5 5 1 4 .5 5 .3
1 5 6 3 2 1 3 .8 Or. 6 8 1 7 . 7 4 . 3
2 4 5 1 3 . 9 0 . 3 9 9 . 9 5 .  0
• 2 8 5 3 . 9 0 . 3 7 9 . 3 4 . 5
2 5 4 1 1 3 . 9 0 . 82 2 0 . 8 4 . 7
3 2 2 2 2 1 1 3 . 9 l u 06 2 7. 1 4 . 3
2 5 5 3 1 1 3 . 9 0 . 8 8 2 2 . 6 5 . 3
1 4 6 6 3 3 . 9 0 . 4 9 12 . 5 4 . 7
1 4 2 6 3 1 3 . 9 0 . 6 5 16.6 4 . 4
2 5 3 6 4 1 ■3^9 0 . 76 19 . 3 4 . 3
1 3 6 2 1 3 . 9 0.  83 2 1 . 1 4 .  7
2 5 2 1 3 . 9 0 . 5 3 13 . 6 3 .  7
1 8 4 6 3 1 1 4 . 0 0 . 7 9 19 . 2 4 . 2
1 1 3 4 3 4 . 0 0 . 79 1 9 . 8 5.  0
2 1 4 5 2 1 4 . 0 0 .  72 17 . 8 4 . 9
1 1 2 3 4 2 4 . 0 1 . 16 28.  8 4 . 8
3 3 6 4 4 . 0 0.  74- 18 . 4 5.  1
3 9 2 4 4 . 0 0 . 5 6 13 . 8 4 .  6
1 4 2 4 4 4 . 0 0.  72 18.0 4 . 9
1 3 7 4 5 1 4 . 0 0.  71 17.  7 5 .  1
4 6 6 2 4 . 0 0.  51 1 2 . 6 4 . 0
3 9 5 4 4 . 0 0 . 6 4 15 . 9 4 .  1
2 4 4 5 1 4 .  1 0 . 9 3 2 2 . 6 5 . 3
2 6 4 5 4 .  1 0 . 2 9 7 . 0 4 . 8' 1 4 8 3
/
6 2 4 .  1 0 . 6 7 16 . 4 4 . 7
7 6 3 4 .  1 0 . 3 4 8 . 2 4 .  1
































N um b er of p lants in lin t  d e n s ity  index  c la s s e s
2 .5 3 .0 3 .5 4 .0 4 .5 5 .0 5 .5 6 .0  6 .5 7 .0  7 .5  8 .0  M ean
Std .
D e v .
C o e f f . 
V ar.
6 5 5 1 4 .2 0 . 4 9 15.3
1 2 8 6 6 2 4 . 2 0 . 6 2 1 4 . 6
4 7 9 3 1 1 4 . 2 0 . 6 8 16. 1
3 7 1 1 4 . 3 0 . 5 5 1 2 . 7
2 2 3 2 7 4 1 4 . 3 0 . 8 7 2 0 . 2
2 6 5 4 . 4 0 .4 4 1 0 . 0
9 3 4 .4 0 . 3 7 8 . 3
1 1 2 7 4 2 1 4 . 4 0 . 8 3 18 . 8
1 1 2 6 3 4 . 4 0 . 8 5 19 . 3
1 1 1 1 6 1 1 4 . 4 0 . 5 4 12.3
2 1 1 1 1 3 4 . 4 0 . 6 8 15 . 4
1 4 4 4 1 1 4 . 4 0 . 3 7 8 . 4
1 1 1 7 4 4 2 4 . 5 0.  71 1 5 . 7
2 3 5 8 3 2 4 . 6 0.  74 15 . 9
1 4 5 7 3 2 4 . 6 0 . 6 7 1 4 . 6
3 3 1 1 3 - 4 . 6 0 . 3 2 7 . 0
1 1 5 4 3 1 4 .  7 0 . 8 1 17 . 2
1 3 3 5 2 2 1 4 . 7 0 . 8 1 17. 1
1 3 3 3 7 2 4 .  7 0.  74 15 . 6
1 3 4 7 5 2 1 4 . 8 0 . 8 1 1 6 . 7
3 5 5 6 5 4 . 8 0 . 9 7 2 0 . 2
2 3 2 4 1 4 . 8 0. 76 15. 8
1 4 1 7 4 1 1 1 4 . 8 1 . 1 0 2 2 . 8
1 6 6 3 2 1 4 . 8 0 . 6 4 13.3
5 3 3 2 4 . 9 0 . 6 0 1 2 . 2
4 3 5 2 4 . 9 0.  64 1 3 . 0
1 1 3 7 4 3 1 4 . 9 0.  70 14. 7
o
T ab le  5 . C ontinued ,
L ine
num ber
Nurrfoer of p lants in lin t  d en s ity  in d ex  c la s s e s
1 .0  1 .5  2 . 0 2 .5  3 .0  3 .5 4 .0 4 . 5 5 .0 5 .5 6 . 0 6 .5 7 .0  7 .5  8 .0  M ean
S td .
D e v .
C o eff . 
V ar.
F 2  P lan t  
V alue *
62 2  2 3 4 3 4 3 1 5 .0 0 . 9 7 1 9 . 4 5 .  1
84 3 3 4 4 2 5 . 2 0 . 6 3 1 2 . 0 4 . 6
85 1 2 2 4 2 1 5 . 2 0 . 8 1 17. 1 5 . 6
23 1 3 5 3 5 5 1 5 . 3 1 . 0 2 19. 1 6 . 2
77 1 2 2 4 9 5 5 . 5 0 . 6 4 1 1 . 7 5 . 6
114 1 1 8 7 4 5 . 5 0 . 4 5 8 . 5 5 . 9
49 3 2 1 4 5 . 6 0 . 5 8 1 0 . 2 7. 1
73 3 4 9 1 3 5 . 8 0 . 7 6 13.3 5.  8
60 1 3 4 7 1 1 6 . 4 0 . 6 2 9 . 6 7. 1







T h is  d iffe r e n c e  is  not g r e a t  if it is  tak en  into  c o n s id e r a t io n  that in Upland
O
in te r v a r ie ta l  c r o s s e s ,  d if fe r e n c e s  of a lm o s t  3 . 0 g r a m l a r e  know n.
The 85 F 3  l in e s  ra n g ed  in th e ir  m ean s fr o m  2 .8  to 6 .4  g ra m s in a 
con tin u ou s g ra d u a l in c r e a s e  and  the d is tr ib u tio n  o f the p lan ts w ith in  a line  
a ls o  ten d ed  to  be co n tin u o u s, r e s e m b lin g  a n o r m a l cu rv e  of d is tr ib u tio n  
and  in d ica tin g  the q u a n tita tiv e  n atu re  of the c h a r a c te r . The d if fe r e n c e  in  
the ra n g e  am ong m ea n s fo r  a l l  l in e s  w as 3 .6  g r a m s , a lm o s t  one and  a 
h a lf t im e s  the d if fe r e n c e  of 2 . 7 g r a m s  b etw een  the m ean s of the tw o  
p a r e n ts .  T h is  ca n  be e x p la in e d  b y  look in g  a t  T ab le  5 . It is  to  be n o ted  
the la r g e  n um ber of l in e s  w ith  m ea n s m u ch  lo w e r  than the m ean  of 4 .  1 
g r a m s  of the lo w  S ea  Is la n d  p a ren t and one l in e ,  n u m ber 60 w ith  a m ean  
s l ig h t ly  lo w e r  than the h igh  D P L  15 p a ren t. T h is  r e s u lt e d  in a m u ch  
w id er  ra n g e  am ong m ea n s fo r  a l l  l in e s  than the d iffe r e n c e  b e tw een  the 
m ea n s of the tw o p a r e n ts .
E s t im a t io n  of n u m b er of g e n e s  in v o lv e d . S in ce  lin t  d e n s ity  in d ex  
p ro v ed  to be q u an tita tive  the sa m e p ro ced u re  u se d  to  e s t im a te  the n u m ber  
of p a ir s  of g e n e s  in v o lv e d  in the in h er ita n c e  of s e e d  index  w as u s e d  fo r  
the p a ren ta l d if fe r e n c e  of 2 . 7 g r a m s  in lin t  d e n s ity  in d ex .
F r o m  T ab le 5 it can  be s e e n  that 16 F^ lin e s  r e s e m b le d  the lo w
S ea  Is la n d  p aren t b oth  in th e ir  m ea n s and plant d is tr ib u t io n s . T h e se  w ere
lin e s  n u m b ers  5, 31 , 75, 103,  25,  52,  54,  70,  92,  102,  61,  115,  11, 15,
53 and 99 .  In ad d ition  21 l in e s ,  n u m b ers  3 5 , 4 5 , 69s 76, 82 , 9 8 , 6 , 33 , 4 4 ,






in  th e ir  m e a n s , but d if fe r e d  s lig h t ly  in the fr e q u e n c y  d is tr ib u t io n s .
T h e se  37 lin e s  c o u ld  be c o n s id e r e d  a s  p o s s ib le  r e c o v e r ie s  of the S ea
O
Is la n d  g e n o ty p e . In a d d itio n , 24 lin e s  d if fe r e d  to  a g r e a te r  e x ten t in th e ir  
fr e q u e n c y  d is tr ib u tio n s  and had lo w e r  l in t  d e n s ity  in d ex  m ea n s than that 
of S ea  Is la n d  and m ig h t a p p ea r  to  be t r a n s g r e s s iv e  s e g r e g a te s  fo r  lo w  lin t  
d e n s ity .
On the o th er  hand, fr o m  the sa m e  ta b le , it can  be s e e n  that th e r e  
w as no F 3  l in e  w ith  a m ean  a s  h igh  a s  that of the DPL. 15 p a ren t. L ine  
60 had the h ig h e s t  m ean  of a l l  l in e s ,  but it w as 0 .4  g r a m s  l e s s  than the 
m ean  of the c o r r e sp o n d in g  p aren t and  its  ran g e  w as a ls o  lo w er  than th at  
of the D P L  15 paren t; th e r e fo r e  am ong a l l  85 l in e s  th ere  w as no r e ­
c o v e r y  of a lin e  r e s e m b lin g  the h igh  lin t  d e n s ity  in d ex  p a ren t. F u r th e r ­
m o r e , o n ly  5 l in e s ,  n u m b ers  77, 114, 4 9 , 73 and 6 0 , had m ean s a s  h igh  
a s  or h igh er  than the a v e r a g e  of th e  tw o p a r e n ts .
The la r g e  n u m ber of l in e s  w ith  lo w  lin t  d e n s ity  in d ex  w ould  s u g g e s t  
th a t fe w  p a ir s  of g e n e s  w ere  in v o lv e d , b u t if  th is  w e r e  s o ,  so m e  lin e s  w ith  
m ea n s a s  h igh  a s  the D P L  15 p a ren t a ls o  sh o u ld  have b een  r e c o v e r e d ,  
w h ich  w as not the c a s e .  In stea d , the a b se n c e  of any lin e  w ith  a m ea n  a s  
h ig h  a s  D P L  15 and the fa c t  th at on ly  5 l in e s  had m ea n s a s  h igh  a s  or  
h ig h er  than the a v e r a g e  of the p a ren ts  s u g g e s t  that s e v e r a l  p a ir s  of g e n e s  
w e r e  in v o lv e d  and th a t it  w ould  be d if f ic u lt  to  r e c o v e r  the h igh  p a ren ta l 
ty p e .





c r o s s e s  and a r e  n o t e n c o u n te r e d  fr e q u e n tly  in in te r v a r ie ta l  c r o s s e s ,
L im a  ye ,(1956) s tu d ied  the p a r e n ts , F j  and of the sa m e c r o s s  and
found that th e F j  w as in te r m e d ia te  in l in t  d e n s ity  in d ex  b e tw een  the two
p a r e n ts . The D P L  15 p a ren t had a m ean  of 6 . 1 g r a m s and the S ea  Isla n d
p a ren t a m ean  of 4 . 4  g r a m s . T he a v e r a g e  of the p a ren ts  w as 5 .2  g r a m s
and that of the F^ w as 5 . 1. The h o w e v e r , had a m ean  of on ly  4 .5
g r a m s , w h ich  w as e s s e n t ia l ly  the sa m e a s  the m ean  of the lo w  S ea  Is la n d
p a ren t, 4 . 4  g r a m s .  F u r th e r m o r e , he found 64 out of 3 72 F 2  p lan ts w ith
lin t  d e n s ity  in d ic e s  b e lo w  the lo w e s t  S ea  Isla n d  p lan ts and co n c lu d ed  that
th e se  p lan ts w ere  r e s p o n s ib le  fo r  the m ean  of the F^ b ein g  a b n o r m a lly  lo w .
He s u g g e s te d  th a t la te  m a tu r ity  co u ld  have had so m e e f f e c t  on lo w  lin t
d e n s ity  in d e x . C on stan tin  (1958)  s tu d ied  f ib e r  len g th  in the F j  and  F £  of
th is  sa m e  c r o s s  and  r e p o r te d  r e s u lt s  v e r y  s im ila r  to  th o se  of L im a y e  in
w h ich  the m ean  of the F^ w as h igh er  than the a v e r a g e  of the p a r e n ts , but
the F 2  m ean  w as lo w er  than the p a ren ta l a v e r a g e .  In a d d itio n , in the F 2
he r e c o v e r e d  1 0  p lan ts w ith  s ta p le  le n g th  a s  s h o r t  or s h o r te r  than the
m ea n  of the s h o r t  s ta p le d  D P L  15 p a ren t, but none lik e  the long s ta p le d
S ea  Isla n d  p a ren t. C on stan tin  p o in ted  out th at d e fe c t iv e  p lants due to
so m e  type o f g e n e t ic a lly  u n b a lan ced  co n d itio n  is  co m m o n  in th is  in te r s p e c if ic
h yb rid  and co n c lu d ed  that the a b n o r m a lly  s h o r t  f ib e r  p rod u ced  by s e v e r a l
F 2  p lan ts m a y  have r e s u lte d  fr o m  a p h y s io lo g ic a lly  u n ba lan ced  co n d itio n
b rou gh t about b y  an a b n o rm a l g e n o ty p e . S u ch  a b n o rm a l g en o ty p es  cou ld
o
o




in h e r ita n c e  of f ib e r  f in e n e s s  in the F  F 2  and F^ g e n e r a tio n s  of the D P L  
15 x  S ea  Is la n d  in te r s p e c if ic  c r o s s .  H is r e s u lt s  r e s e m b le d  th o se  of 
C o n sta n tin  and L im a y e  in one r e s p e c t .  T he F^ m ean  w as h igh er  but the 
F 2  m ean  lo w er  than the a v e r a g e  o f the p a ren ts  and he a ls o  found in the F 2  
a h igh  d e g r e e  of r e c o v e r y  of p lan ts lik e  one p a ren t (Sea  Is la n d ), but few  
l in e s  lik e  the o th er p a ren t (D P L  15).  He r e c o v e r e d  230 out o f 359 F 2  
p lan ts b e lo w  the a r ith m e t ic  m ean  of the p a ren ts  to 9 1 p lan ts a b o v e . A ls o  
he r e p o r te d  s e v e r a l  l in e s  in the F^ w ith  m ean s lo w er  than the lo w  S ea  
Is la n d  p aren t and o n ly  3 l in e s  w ith  m ea n s  w ith in  the ran ge of the h igh  
D P L  15 p a ren t. M any p lan ts in F 2  and  F 3  had su c h  a b n o r m a lly  thin w a lls  
that th ey  co u ld  n o t b e  m e a su r e d  w ith  the a r e a lo m e te r .  K a m el a ls o  c o n ­
c lu d ed  th at the o c c u r r e n c e  in F 2  and  F^ of p lan ts w ith  th in n er w a lls  than  
the th in  w a lle d  S ea  Is la n d  p a ren t in c o n tr a s t  w ith  a b se n c e  o f p lan ts w ith  
th ick er  w a lls  than D P L  15 w as p o s s ib ly  due to a b n o rm a l s e g r e g a te s  w ith  
p h y s io lo g ic a lly  u n b a lan ced  g e n o ty p e s .
The r e s u lt s  ob ta in ed  in the p r e s e n t  s tu d y  w ith  lin t  d e n s ity  index  
can  be in te r p r e te d  in the sa m e m an n er a s  th o se  of C on sta n tin  an d  K a m el 
fo r  f ib e r  le n g th  and  f ib e r  f in e n e s s .  The o c c u r r e n c e  of l in e s  w ith  a b ­
n o r m a lly  lo w  lin t  d e n s ity  in the D P L  15 x  S ea  I s la n d  h yb rid  is  p rob ab ly  
due to  the sa m e p h en om en on  w h ich  c a u s e s  su c h  a b n o r m a lit ie s  a s  dw arf  
p lan ts and  p a r tia l s t e r i l i t y  in th is  in te r s p e c if ic  h y b r id - - s e g r e g a te s  w h ich  
a r e  p h y s io lo g ic a lly  d e fe c t iv e  due to  th e ir  u n b a lan ced  g e n e tic  m ak eu p .




w ith  a lin t  d e n s ity  in d ex  m ean  a s  h igh  a s  the D P L °15 p aren t s u g g e s ts  
that the 24 lin e s  w ith  m ean s b e lo w  that of S ea  Isla n d  d id  n o t r e p r e s e n t  
t r a n s g r e s s iv e  s e g r e g a te s  s in c e  the fr e q u e n c y  of l in e s  h igh er  than DPL. 15 
sh o u ld  be s im ila r  to th a t of the lin e s  lo w er  than S ea  Is la n d . It is  m o re  
l ik e ly  that th e se  l in e s  w h ich  a p p ea red  a t f i r s t  a s  t r a n s g r e s s iv e  s e g r e ­
g a t e s ,  r e p r e s e n t  a b n o rm a l u n b a lan ced  s e g r e g a te s  that w e r e  unable to  
d e v e lo p  in the n o r m a l m anner and thus p rod u ced  v e r y  l i t t le  f ib e r ,  e v e n  
l e s s  than the low  p rod u ctive  p a ren t.
If it  is  a s s u m e d  that the la r g e  n u m ber of l in e s  w h ich  r e s e m b le d  
the low  lin t d e n s ity  S ea  Isla n d  p aren t r e p r e s e n te d  u n b alan ced  typ es ra th er  
than r e c o v e r ie s  of the gen otyp e o f S ea  I s la n d , the data in d ic a te s  that the 
p a ren ts  d iffe r e d  in a la r g e  n u m ber of g e n e s  g o v ern in g  lin t  d e n s ity . E v i ­
d en ce  fo r  th is  c o n c lu s io n  is  the fa c t  th a t no lin e  a s  h igh  a s  D P L  15 w as  
ob ta in ed  and on ly  5 of the F^ lin e s  e x c e e d e d  the a v e r a g e  of the p a ren ts  in  
m ean  lin t d e n s ity  in d ex .
W hile s e e d  in d ex  b eh a v ed  n o r m a lly  w ith  ap p aren t r e c o v e r y  of b o th  
p a r e n ta l ty p es  w ith  a p p r o x im a te ly  eq u a l fr e q u e n c y , lin t  d e n s ity  in d ex  b e ­
h aved  a b n o r m a lly  due to the a b n o rm a l s e g r e g a te s  w h ich  le d  to an o ff-ty p e  
e f f e c t .  T h u s, the p h y s io lo g ic a lly  u n b a lan ced  co n d itio n  of c e r ta in  p lants  
a p p ea red  to in te r fe r e  w ith  d e v e lo p m e n t of f ib e r  on the s e e d  but d id  n ot  
a f fe c t  s e e d  s i z e .  T h is a b n o rm a l b e h a v io r , h o w e v e r , is  n ot u n com m on  in  
th is  in te r s p e c if ic  c r o s s  s in c e  f ib e r  f in e n e s s  and s ta p le  len g th  a l s o  b eh a v ed  
in  th e sa m e  m anner w h ile  s e e d  in d ex , f ib e r  p e r im e te r  and f ib e r  s tr e n th
s e e m  to  b eh a v e  n o r m a lly .
H e r ita b ility  and e f f e c t iv e n e s s  of s e le c t io n .  The sa m e  p ro ced u re  
u se d  to  stu d y  h e r ita b ility  of s e e d  in d ex  w as fo llo w e d  for lin t  d e n s ity  in d ex .
The c o r r e la t io n  c o e f f ic ie n t  ob ta in ed  b e tw e e n  th e p lan ts and  
th e ir  c o r r e sp o n d in g  F 3  l in e s  w as 0 . 7 3 ,  h ig h ly  s ig n if ic a n t ,  in d ica tin g  v e r y  
h igh  h e r ita b ility  fo r  lin t  d e n s ity  in d ex .
0
A  r e g r e s s io n  c o e f f ic ie n t  of 0 . 6 4 ,  a ls o  s ig n if ic a n t , e q u iv a le n t to  a  
h igh  h e r ita b ility  of 64%, w as c a lc u la te d  fo r  F 2  p lant v a lu e s  and  m ean s of 
F 3  l i n e s .  T h is  va lu e  is  m uch  lo w er  than that of 91 . 9% e s t im a te d  fr o m  F ^ 
data b y  L im a y e  (1956)  fo r  the sa m e  c h a r a c te r , but th is  w as e x p e c te d  s in c e  
h e r ita b il ity  b a s e d  on the r e g r e s s io n  c o e f f ic ie n t  of F 3  l in e s  on th e ir  r e ­
sp e c t iv e  F 2  p lan ts a r e  lo w er  than v a lu e s  b a s e d  on F^ data a s  p o in ted  out 
in the r e v ie w  of l i t e r a tu r e .  In a d d ition  h e r ita b ility  v a lu e s  b a s e d  on r e g r e s ­
s io n  c o e f f ic ie n t  a t e  m o re  r e l ia b le  than e s t im a te s  of h e r ita b ility  fr o m  F 2  
data a lo n e  b e c a u s e  th ey  in d ica te  the a s s o c ia t io n  b e tw e e n  the F^ p lan ts and  
F 3  l in e s  d e r iv e d  fr o m  th em , w h ile  w ith  F^ p lant v a lu e s  a lo n e  one can  r e ly  
on ly  on the p h en o ty p e . H e r ita b ility  v a lu e s  fr o m  50% to  75% in in tr a -  
h ir su tu m  c r o s s e s  have b e e n  r e p o r te d  by v a r io u s  in v e s t ig a to r s ;  th e r e fo r e  
th is va lue of 64% fo r  th is  in te r s p e c if ic  c r o s s  c o m p a r e s  fa .v o ra b ly . It a ls o  
s e e m s  to  in d ica te  th at s e le c t io n  in the F 2  g e n e r a tio n  w ou ld  be d e s ir a b le .
A  s c a t te r  d ia g r a m  p r e s e n te d  in F ig u r e  Z sh ow s m o r e  c le a r ly  the  
h ig h  r e la t io n s h ip  b e tw e e n  F 2  p lan ts and  th e ir  r e s p e c t iv e  F^ lin e  m e a n s .
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w ould  be in te r e s te d  in s e le c t in g  fo r  h igh  lin t  d e n s ity  index,, H igh  h e r i t -  o
o
a b ili ty  o f a c h a r a c te r  and  h igh  e f f e c t iv e n e s s  of s e le c t io n  in the e a r ly  
se g r e g a t in g  p op ulation s w ould  be of g r e a t  h e lp  to  the co tton  b r e e d e r  in 
th is  r e s p e c t .  W ith th is  in  m in d  the sa m e m eth od  u se d  fo r  d e term in in g  
e f f e c t iv e n e s s  of s e le c t io n  fo r  s e e d  in d ex  w as a p p lied  to lin t  d e n s ity  in d ex .
The p erce n ta g e  of l in e s  w ith  a lin t d e n s ity  in d ex  m ean  of 5 .0  
g r a m s  or g r e a te r  w as 10.6% (9 out of 85 l in e s ) .  T h is  r e p r e s e n ts  the 
p er c e n ta g e  of F 3  l in e s  w ith  h igh  lin t d e n s ity  index d e r iv e d  f r o m  an u n ­
s e le c t e d  F 2  p opulation  of 85 p la n ts . On the other hand the p er c e n ta g e  of 
F 3  l in e s  w ith  a lin t  d e n s ity  in d ex  m ean  of 5 . 0 g r a m s  or g r e a te r  d e r iv e d  
f r o m  F 2  p lan ts w ith  lin t d e n s ity  in d ex  v a lu e s  of 5 . 5 g r a m s  or g r e a te r  w as  
53. 8% (7 F^ lin e s  fr o m  13 F 2  p la n ts ) . T h is  r e p r e s e n ts  the p e r c e n ta g e  of 
F^ lin e s  w ith  h igh  lin t  d e n s ity  in d ex  d e r iv e d  fr o m  s e le c t e d  F 2  p la n ts . The 
d iffe r e n c e  fr o m  11% and 54% r e p r e s e n ts  the e f f e c t iv e n e s s  of s e le c t io n  on 
an in d iv id u a l p lant b a s is  in the F 2  and  it  can  be s e e n  th a t it  is  about f iv e  
t im e s  a s  e f f e c t iv e .
F r o m  th e se  r e s u lt s  it  a p p e a r s  that in a b reed in g  p ro g ra m  fo r  the  
im p ro v em e n t of Upland co tton  by h y b r id iza tio n  w ith  G . b a r b a d e n se , s e l e c ­
tio n  on an  in d iv id u a l p lant b a s is  in the F 2  fo r  h igh  lin t  d e n s ity  in d ex , b e ­
c a u se  of the h igh  c o r r e la t io n  of 0 . 73, the h igh  h e r ita b ility  o f 64% and e f ­
f e c t iv e n e s s  of s e le c t io n  of 54%, w ould  be h ig h ly  s u c c e s s f u l  a s  the b r e e d e r
w ould  be a b le  to s e l e c t  about 50% of the h igh  lin t  d e n s ity  index  g en o ty p es;
o





lin t d e n s ity  in d ex  it is  s u g g e s te d  that th e F £ p opulation  to be gro w n , fr o m  
w h ich  the s e le c t io n  i s  to be m a d e , be la r g e  in o rd er  to be a b le  to  r e ­
c o v e r  F-j l in e s  w ith  lin t d e n s ity  in d ex  a s  h igh  a s  the D P L  15 p a ren t.
3 . L int Index
L in t in d ex  is  d efin ed  a s  the a v e r a g e  w eigh t of l in t ,  in g r a m s , f r o m  
1 0 0  s e e d s  of co tto n .
L in t in d ex  d e te r m in a tio n s  w ere  m ade fo r  166 and  150 p la n ts , r e ­
s p e c t iv e ly ,  of the D P L  15 an d  S ea  Is la n d  p a ren ts  and e a c h  p lan t in the 85 
F 3  l in e s ,  a s  e x p la in e d  in m eth od s and m a te r ia ls .
The p a r e n ta l p lan ts w ere  grow n in s e v e n  w id e ly  d is tr ib u te d  p lo ts .  
The p lo ts  of the D P L  15 p a ren t ra n g ed  fr o m  22 to 25 p lan ts per p lo t w h ile  
fo r  th e  S ea  Isla n d  p aren t the ran ge  w as fr o m  14 to 26 p lan ts per p lo t.
The ran ge in the m ea n s  of the s e v e n  D P L  15 p lo ts  w as fr o m  7. 7 
to  8 .0  g r a m s  w ith  a d if fe r e n c e  of 0 .3  g r a m s  in the ran g e  and the m ea n  fo r  
a l l  p lo ts  w as 7 .8  g r a m s .
F o r  the S ea  Is la n d  p lo ts ,  the ra n g e  v a r ie d  fr o m  5 0 1 to 5 . 7 g r a m s  
w ith  a  d iffe r e n c e  of 0 . 6  g r a m s in the ran ge  and the m ean  fo r  a l l  p lo ts  w as
5 ,4  g r a m s . T h e r e fo r e  the D P L  15 w as the h igh  p aren t and  S ea  Is la n d  the 
lo w  o n e . The m ean  of the tw o p a ren ts  w as 6 . 6  g r a m s .
T ab le 6  g iv e s  the fr e q u e n c y  d is tr ib u tio n  and s t a t i s t ic a l  v a lu e s  of
the 166 and  150 p lan ts of D P L  15 and S ea  Is la n d  p a r e n ts , r e s p e c t iv e ly ,  
o





T ab le  6 . F r e q u e n c y  d is tr ib u tio n  and  s t a t i s t ic a l  v a lu e s  fo r  the p aren ts  and  
S ea  Isla n d  c r o s s  in r e s p e c t  to  lin t  in d ex .
85 F-j l in e s  of the D P L  15 x
N um b er of p lan ts in lin t  in d ex  c la s s e s
L ine
num ber 1 2 3 4 5 6  7 8 9 1 0  1 1  1 2 M ean
Std .
D e v .
C o eff .
V ar .
F 2  P la n t  
V alue *
D P L  15 17 100 46 2 1 7. 8 0 . 5 4 7 . 0
S ea  Islan d 28 119 3 5 .4 0 . 3 6 6 . 9 _ _  -
40 1 2 8 4 1 3.  7 0 . 9 5 2 5 . 5 3 . 8
7 4 8 3 3 3.  8 1 . 0 2 2 6 . 8 5 . 4
50 1 9 7 1 3 . 8 0 . 6 9 1 8 . 0 4 . 5
1 0 0 1 1 0 5 3 . 8 0 . 5 3 13 . 9 3 . 5
37 4 1 2 3 1 3 . 9 1 . 79 4 5 . 8 5 . 3
3 7 5 4 . 0 0 . 5 9 14 . 7 5 . 3
47 1 1 7 9 4 4 . 0 1 .03 2 5 . 8 5 . 0
64 1 1 1 0 4 . 0 0 . 5 2 13. 0 4 . 9
78 4 7 4 . 0 0 .4 4 10 . 9 4 . 9
2 6 2 6 1 0 2 4 .  1 0 . 6 8 1 6 . 4 5 . 0
9 4 1 6 6 4 . 2 1 . 0 2 24.  1 7 . 4
95 3 2 16 1 4 . 2 0 . 6 2 14 . 8 5 . 2
33 4 1 0 1 4 . 3 0 . 5 9 13 . 6 5 . 4
1 1 3 4 3 4 . 4 0 . 9 1 2 0 . 1 5.  8
89 1 3 1 0 2 1 4 . 4 0 . 81 1 8 . 5 5 . 0  °
96 1 3 8 5 4 . 4 0 . 8 5 19 . 2 5 . 0
39 5 13 2 1 4 . 5 0.  71 15 . 7 4 . 7
54 4 1 1 3 4 . 5 0 . 5 9 13. 1 5 . 3
67 4 1 2 5 4 . 5 0 . 5 6 12 . 4 5 . 2
69 2 2 7 7 4 . 5 0 . 9 0 2 0 . 0 6 . 0
104 4 13 7 4 . 5 0.  70 1 5 . 4 6 . 7
5 2 7 3 4 . 6 0 . 5 7 1 2 . 4 6 . 0


































N um b er of p lan ts in lin t  in d ex  c la s s e s
3 4 5 6 7 8 9  1 0  1 1  1 2 M ean
Std .
D e v .
C o eff .
V ar.
F 2  P la  
Valui
2 1 0 3 4 .6 0 . 5 2 11.3 5 . 2
3 6 2 2 4 .  6 0 . 9 6 2 0 . 8 4 . 9
6 5 1 4 . 6 1 .23 26.  6
3 1 1 3 1 4 . 6 0.  75 16 . 2 4 .  6
4 5 1 3 4 . 6 1 . 1 1 24 .  1 5 . 4
2 5 7 1 4 . 7 1 . 04 2 2 . 1 6 . 1
3 1 0 3 2 4 .  7 0 . 8 7 1 8 . 4 5 . 7
1 1 0 5 4 . 7 0 . 6 1 1 2 . 8 4 . 3
3 1 2 1 0 4 . 8 0 . 6 6 13. 7 5 . 7
3 9 3 3 4 . 8 0 . 80 16 . 7 5.  1
4 6 1 1 4 . 9 0.  73 14. 8 6 . 3
2 9 8 2 4 . 9 0189 18 . 0 5 . 2
2 3 7 5.  0 0 . 8 1 16. 1 6 . 3
5 7 5 . 0 0 . 3 7 7 . 3 5 . 9
1 7 4 1 1 5.  0 1 . 0 0 2 0 . 0 5 . 6
6 9 1 5 . 1 0 . 6 8 13 . 3 6 . 1
2 7 1 0 2 1 5 . 2 0 . 9 3 17 . 9 5 . 9
2 5 4 4 5 . 2 0 . 9 4 1 8 . 0 6 . 3
8 7 3 5 . 2 0 . 6 8 13 . 0 6 . 1
4 5 1 5 . 2 0 . 7 2 13 . 8 5 . 3
1 1 8 4 1 5 . 3 0 . 9 2 17 . 3 5 . 5
5 4 3 5 . 3 0 . 6 9 1 3 . 0 6 . 3
2 6 1 0 6 5 . 3 0 . 9 1 17.  1 5 . 4
2 5 7 3 1 5 . 3 1 . 09 2 0 . 4 6 . 0
14 7 2 1 1 5 . 3 1 . 08 2 0 . 3 5.  1
3 7 2 5 . 4 0 . 6 7 12.3 6 . 4
































N um b er of p lan ts in lin t  in d ex  c la s s e s
4 5 6 7 8 9 1 0 1 1  1 2 M ean
Std .
D e v .
C o eff .
V ar.
4 1 2 5 5 .4 0 . 77 14 . 2
5 8 4 1 5 . 5 0 . 8 7 1 5 . 8
4 1 2 3 1 5 . 5 0 . 6 4 1 1 . 6
5 13 1 5 . 5 0 . 7 3 13 . 2
3 6 5 5.  6 0 . 6 9 1 2 . 2
2 4 4 4 5.  7 1 . 3 7 24 .  1
2 8 5 1 5 . 7 0 . 9 2 1 6 . 0
4 9 3 2 5 . 7 0 . 8 4 . 14 . 6
7 6 5 . 8 0 . 5 2 8 . 8
3 3 4 1 1 5 . 8 4 . 3 8 23.  7
5 6 4 1 1 5 . 8 1. 14 19 . 5
1 5 5 2 5.  8 1 . 24 2 1 . 3
2 14 5 2 5.  8 0 . 6 5 1 1 . 2
3 9 1 0 1 5 . 9 0 . 8 3 1 4 . 0
3 9 4 2 5 . 9 0 . 8 1 13. 7
2 7 6 2 1 5 . 9 1 . 25 2 1 . 1
6 3 3 6 . 1 1 . 3 4 2 2 . 0
1 5 3 3 6 . 1 0 . 9 6 15. 7
2 7 1 0 1 6 . 1 0.  76 12 . 5
3 6 1 0 4 6 . 2 0 . 9 0 1 4 . 5
2 8 9 3 6 . 2 0.  87 13 . 9
1 7 5 2 6 . 2 0 . 9 5 15 . 3
1 5 6 1 1 6 . 3 1 . 1 1 1 7 . 5
2 9 4 3 1 1 6 . 3 1 . 46 2 3 . 2
1 9 5 3 1 6 . 3 1 . 53 2 4 . 3
2 5 9 5 1 6 . 4 1 . 04 16 . 2
7 1 1 3 6 . 4 0 . 5 7 8 . 9
T ab le  6 . C ontinued .
o
o N um b er of p lants in lin t  in d ex  c l a s s e s
L ine '' S td . C o e ff . P lan t
num ber 1 2 3 4 5 6 7 8 9 10 11 12 M ean D ev . V ar. V alu e*
91 1 7 5 6 1 6 . 6 0 . 9 7 1 4 . 6 7 . 4
15 1 8 4 6 . 7 0 . 6 4 9 . 5 8 . 3
77 4 9 1 0 6 . 7 0 . 7 0 1 0 . 4 7.  1
73 1 4 7 5 2 1 6 . 9 1 . 2 1 17 . 5 6 . 7
23 1 3 4 1 0 5 7 . 0 1 . 2 2 17 . 3 7.  1
84 2 3 9 1 1 7 . 2 0 . 9 7 1 3 . 5 5.  6
49 1 1 2 4 2 8 . 0 1.23 15 . 3 9 . 6
60 7 8 2 8 . 1 0 . 6 8 8 . 3 8 . 9




o The ta b le  sh o w s th a t the D P L  15 p lan ts ra n g ed  in lin t  in d ex  fr o m
6 . 1 to  10. 5 g r a m s  w ith  a ran ge of 4 .4  g r a m s .  T he c o e f f ic ie n t  of v a r ia -  
o
tion  fo r  th is  p aren t w as 7.0%.  The S ea  Is la n d  p lan ts had a ran ge  fr o m
4 . 3 to 6 .4  g r a m s  w ith  a d if fe r e n c e  of 2 . 1 g ra m s in the r a n g e . T he c o ­
e f f ic ie n t  of v a r ia tio n  fo r  th is  p a ren t w as 6 . 9%.
T h e se  c o e f f ic ie n t s  of v a r ia tio n  s e e m  to  in d ica te  that the p aren ts  
w ere  r e la t iv e ly  h o m o zy g o u s . L im a y e  (1956)  s tu d ie d  the p a r e n ts , F  ̂ and  
of the sa m e  c r o s s  and r e p o r te d  a c o e f f ic ie n t  of v a r ia tio n  of 2 . 18% fo r  
20 D P L  15 p a ren ta l p lan ts and 1 .98% fo r  25 S ea  Is la n d  p a r e n ta l p la n ts . In 
th at stu d y  th e D P L  15 p lan ts ra n g ed  f r o m  5 . 4  to  7 . 0  g ra m s in lin t  index  
w ith  a m ean  of 6 .3  g r a m s  w h ile  the S ea  Is la n d  p lan ts ra n g ed  f r o m  5 . 2  to
6 . 4  g r a m s  in lin t  in d ex  w ith  a m ean  of 5 . 7 g r a m s .
T ab le 6  a ls o  d e m o n str a te s  th at th e r e  w as a s l ig h t  o v er la p p in g  of 
the p a r e n ta l c l a s s e s .  T he d if fe r e n c e  in the m ea n s of the tw o p aren ts  w as
2 .4  g r a m s , fo u r  t im e s  as la r g e  a s  the d if fe r e n c e  of 0 .6  g r a m s  b e tw e e n  
the m ea n s of th e  p a ren ts  w hen grow n  and  s tu d ie d  b y  L im a y e  in 1955.  T h is  
w as due to the fa c t  that the m ean  fo r  D P L  15 p a ren t in 1955 w as lo w e r ,
6 .3  g r a m s , and that for the S ea  Is la n d  h ig h e r , 5 . 7 g r a m s , than the r e ­
s p e c t iv e  m ea n s o f 7 .8  and  5 .4  g r a m s found in th is  s tu d y . T he c a u se  of 
th is  g r e a te r  p a r e n ta l d if fe r e n c e  in 1956 than in 1955 w as a s s o c ia t e d  in 
so m e  m an n er w ith  the e n v ir o n m e n ta l d if fe r e n c e s  in the tw o s e a s o n s .
The 85 F^ lin e s  sh o w ed  an a lm o s t  con tin u ou s ran ge in th e ir  m ea n s  
o





The d iffe r e n c e  of 4 .4  g r a m s  in the ran ge of the m ean s of F 3  l in e s  is  a l ­
m o s t  tw ic e  thg d iffe r e n c e  of 2 .4  g ra m s in the m ea n s  of the tw o p a r e n ts .  
T his w as due to the fa c t  that F 3  l in e s  w ith  m ea n s m uch  lo w e r  than that of 
the lo w  S ea  Isla n d  p a ren t w ere  ob ta in ed . A s  show n  in T ab le  6 . lin e  40 
had a m ean  of on ly  3 . 7 g r a m s  in c o n tr a s t  w ith  the m ean  of 5 .4  for  S ea  
Is la n d .
F r o m  T able 6  it  can  be s e e n  that 3 l i n e s ,  n u m b ers 84, 49 and  60  
r e s e m b le d  the D P L  15 p a ren t in th eir  m e a n s , a lth ou gh  th ey  d if fe r e d  s o m e ­
w hat in th e ir  fr e q u e n c y  d is tr ib u tio n . In a d d itio n , on ly  8  l in e s ,  n u m b ers  
91 , 15, 77 , 73, 23 , 2 4 , 49 and 60 had m eans a s  h ig h  or h igh er  than the 
a v e r a g e  of the two p a r e n ts , 6 . 6  g r a m s .
On the o th er hand 24 lin e s  r e s e m b le d  th e low  S ea  Islan d  p aren t in  
th e ir  m e a n s , but th ey  d if fe r e d  to  a c e r ta in  e x te n t  in th e ir  p lant d is tr ib u ­
tio n . In ad d ition  38 lin e s  had a m ean  b e lo w  5 .1  g r a m s  w h ich  w as the 
lo w er  l im it  in the ran ge  of the s e v e n  p lo ts  of th is  p a ren t. T h e r e fo r e  it  
can  be s e e n  that the o v e r a l l  ten d en cy  w as to w a rd  lo w  lin t  in d ex . T h is  w as  
due to the la r g e  n u m ber of l in e s  w ith  a b n o r m a lly  lo w  lin t  d e n s ity  in d ex , 
an  im p o rta n t com p on en t of lin t  in d ex .
S in ce  lin t in d ex  is  a c o m p le x  c h a r a c te r  depending for its  e x p r e s ­
s io n  on the in te r a c tio n  of s e e d  in d ex  and lin t  d e n s ity  in d ex , no a ttem p t  
w as m ade to  e s t im a te  the num ber of p a ir s  o f g e n e s  in v o lv e d  in the in ­
h e r ita n c e  of th e  c h a r a c te r , but it m ay  be a s s u m e d  that th o se  g e n e s  in ­
v o lv e d  in the d e te r m in a tio n  of s e e d  s i z e  and  lin t  d e n s ity  index  w ere  a ls o
in v o lv e d  in. the e x p r e s s io n  of l in t  in d ex .
H e r ita b ility  and e f f e c t iv e n e s s  of s e l e c t io n . S in ce  lin t  in d ex  is  an  
im p o rta n t co m p o n en t of y ie ld ,  d e te r m in a tio n  of the h e r ita b ility  and e f f e c ­
t iv e n e s s  of s e le c t io n  in  the e a r ly  g e n e r a tio n s  w ou ld  be of g r e a t  va lu e  to  
the b r e e d e r .  W ith th is  id ea  in m ind the sa m e p ro ced u re  u s e d  fo r  s e e d  
in d ex  an d  lin t  d e n s ity  in d ex  w as fo llo w e d  fo r  lin t  in d ex .
The c o r r e la t io n  c o e f f ic ie n t  b e tw e e n  F 2  p lan ts and th e ir  c o r r e s p o n d ­
ing lin e s  w as found to be 0 . 76. T his is  a h ig h ly  s ig n if ic a n t  va lu e and  
in d ic a te s  a v e r y  h igh  h e r ita b ility  of the c h a r a c te r  and c o m p a r e s  w e ll  
w ith  the v a lu e s  r e p o r te d  in the li te r a tu r e  fo r  in t r a - h ir su tu m  c r o s s e s ,  
b e in g  a c tu a lly  so m ew h a t h ig h e r .
The r e g r e s s io n  c o e f f ic ie n t  of 0 . 7 3 ,  a ls o  s ig n if ic a n t ,  l ik e w is e  in d i­
c a te s  a h igh  h e r ita b ility  of 73%, b ein g  a lm o s t  tw ice  a s  h igh  a s  that of 39.3%  
r e p o r te d  by B r e a u x  (1954)  and  a lm o s t  th ree  t im e s  a s  h igh  a s  that of 28% 
r e p o r te d  by P a l ia t s e a s  (1951) ,  b oth  in in tra  - h ir s u tu m  c r o s s e s .  L im a y e  
(1956)  c a lc u la te d  a h e r ita b ility  of 89 . 7% fr o m  th e F 2  data of th is  sa m e  
in te r s p e c if ic  c r o s s .  T h e se  v a lu e s ,  th e r e fo r e ,  s u g g e s t  that h igh  lin t  in d ex  
co u ld  be s e le c t e d  fo r  e f f e c t iv e ly  in the F 2 .
In o rd er  to  b r in g  out m o re  c le a r ly  the h igh  a s s o c ia t io n  b e tw een  the 
F^ a nd F 3  for  lin t in d ex , a s c a t te r  d ia g r a m  is  p r e se n te d  in F ig u r e  3 .
In r e g a r d  to the e f f e c t iv e n e s s  o f s e le c t io n ,  the sa m e m eth od  a p p lie d  
fo r  s e e d  in d ex  and lin t  d e n s ity  in d ex  w as e m p lo y e d  for  lin t  in d ex . The p e r ­
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F ig u re  3 . S ca tter  d iagram  show ing the d istr ib u tion  of F 2 plants and m eans of 




22 .3%  (19 out of 85 F^ l i n e s ) .  T h is  r e p r e s e n t s  the p e r c e n ta g e  of h igh  
l int ind ex  l in e s  d e r iv e d  f r o m  an u n s e le c t e d  F £  population . On the other  
hand the p e r c e n ta g e  of F 3  l in e s  w ith  lin t  ind ex  of 6 . 0  g r a m s  or  g r e a t e r ,  
d e r iv e d  f r o m  F £  p lants  w ith  lin t  index  of 6 . 5  g r a m s  or g r e a t e r ,  w as  
59.2%  (13 F 3  l in e s  f r o m  22 Fg  p la n ts ) .  T h is  w ould  r e p r e s e n t  the p e r ­
c e n ta g e  of h igh  l in t  index  l in e s  d e r iv e d  f r o m  s e l e c t e d  F£  p la n ts .  The  
d if fe r e n c e  b e tw e e n  59.2%  and 22 .3%  r e p r e s e n t s  the e f f e c t i v e n e s s  of s e l e c ­
t ion  in F 2 » w hich  ca n  be s e e n  to  be a lm o s t  th r e e  t im e s  a s  e f f e c t iv e  a s  no  
s e l e c t io n .
It a p p e a r s  f r o m  th ese  r e s u l t s  that s e l e c t io n  on an in d iv id u a l plant  
b a s i s  in the F ^ g e n e r a t io n  w ould  be h igh ly  s u c c e s s f u l  in a b r e e d in g  p r o ­
g r a m  for the im p r o v e m e n t  of Upland cotton  by h y b r id iza t io n  to G. 
b a r b a d e n se  s in c e  the h igh  c o r r e la t io n  of 0 . 76 b e tw e e n  the F^ and F 3 , the  
high  h e r i ta b i l i ty  of 73% and the h igh  e f f e c t i v e n e s s  of s e l e c t io n  of 59% w ou ld  
en a b le  the b r e e d e r  to s e l e c t  50% or b e t te r  of the h igh  lint index  producing  
plants in the s e g r e g a t in g  population .
H o w e v e r ,  it sh ou ld  be po in ted  out that a lth ou gh  F 3  l in e s  49 an d  60
w e r e  a s  h igh  in m ea n  l in t  index  a s  the D P L  15 p aren t,  th ey  w e r e  not
e q u iv a le n t  to th is  s u p e r io r  p aren t  in the co m p o n en ts  of l in t  in d ex .  B oth
w e r e  i n f e r i o r  to D P L  15 in the im p ortan t co m p o n en t  l in t  d e n s ity  index
o
and, c o n s e q u e n t ly ,  w ould  not have b e e n  a s  va lu ab le  in a b r e e d in g  p r o g r a m
O




4 ,  L in t  P e r c e n ta g e
Lint@p e r c e n ta g e  is the w e ig h t  of l in t  p rod u ced  b y  a g-£ven Wbight of 
s e e d  co tto n , e x p r e s s e d  in p e r c e n ta g e .
A s  for  the th ree  p r e v io u s  c h a r a c t e r s  s tu d ied ,  l in t  p e r c e n ta g e  w as  
d e te r m in e d  fo r  166 p lants of D P L  15, 150 p lants of S ea  I s la n d  and e a c h  
plant in the 85 F^ l i n e s .  The p a ren ta l  p lants  w e r e  g row n  in s e v e n  w id e ly  
d is tr ib u te d  p lots  fo r  e a c h  p aren t.
o
The s e v e n  D P L  15 p lo ts  ra n g ed  f r o m  22 to 25 p lants per p lot and  
th e ir  m ea n s  fo r  l in t  p e r c e n ta g e  v a r ie d  f r o m  4 1 . 9  to 4 3 .  7%, w ith  a d i f f e r ­
e n c e  of 1.8% in the r a n g e .  The m ea n  fo r  a l l  s e v e n  p lo ts  w as 42 .9% .
The s e v e n  S ea  I s lan d  p lo ts  ra n g e d  f r o m  14 to 26 plants per p lot .  
T h e s e  p lots  ra n g ed  f r o m  2 8 .3  to 3 0 .  1% in th e ir  m ea n s  fo r  l in t  p e r c e n ta g e ,  
w ith  a d if fe r e n c e  of 1. 8 % in the r a n g e .  The m ea n  fo r  the s e v e n  p lots  w as  
2 8 .9% .
T ab le  7 g iv e s  the fr e q u e n c y  d is tr ib u t io n  and s t a t i s t i c a l  v a lu e s  fo r  
in d iv id u a l p lants of the D P L  15 and Sea  I s lan d  p a ren ts  and th o se  of the  
l i n e s .
The tab le  in d ic a te s  that the D P L  15 p a r e n ta l  p lants ra n g e d  in lin t  
p e r c e n ta g e  f r o m  4 0 . 3  to  46 .0% , w ith  a ran ge  of 5 . 7%. The c o e f f i c i e n t  of 
v a r ia t io n  fo r  th is  p a ren t  w as  2 .3% . On the o ther  hand the S ea  Island  
p a r e n ta l  p lants  ra n g e d  f r o m  2 4 . 6  to 3 2 .  1%, w ith  a d if fe r e n c e  of 7.5% b e ­
tw een  the e x t r e m e s .  The c o e f f i c i e n t  of v a r ia t io n  for  th is  p a ren t  w as 4 .4% .
O
©
T able  7. F r e q u e n c y  d is tr ib u t io n  and s t a t i s t i c a l  v a lu e s  fo r  the p aren ts  and 85 F^ l in e s  of the D P L  15 x  Sea  
Is lan d  c r o s s  in r e s p e c t  to  l in t  p e r c e n ta g e .
N u m b er  of plan ts in 1 i n t p e r  c entag  e c l a s s  e s
Line  
num ber 1 0 1 2 14 16 18 2 0 2 2 24 2 6 28 30 32 34 36 38 40 42 44  46 48 M ean
Std.
D e v .
C o eff .  
V a r .
F£ Plan' 
V alue*
D P L  15
0
2 85 76 3 4 2 . 9 0 . 9 7 2 .3
S ea  Is lan d 5 2 6 87 31 1 2 8 .9 1 .2 7 4 . 4 --------------
9 1 3 3 5 2 1 2 2 0 .3 3 . 84 1 8 .9 30 . 6
7 1 2 6 2 5 2 2 2 . 8 3 .2 2 14. 1 2 8 .4
40 1 3 2 4 5 2 3 .3 3 .5 5 1 5 .2 2 4 .5
78 3 4 3 1 2 3 .9 2 .6 3 1 1 . 0 2 8 .5
43 1 4 3 2 5 3 2 4 .4 3 .3 9 1 3 .9 2 7 .6
50 1 1 6 4 3 3 2 4 .6 3 .3 8 13. 7 2 6 .5
105 1 2 4 2 1 3 1 24 . 8 3 .6 8 1 4 .8 2 6 .2
109 1 5 8 4 1 2 4 . 8 1 .83 7 .4 2 2 .3
47  1 2 1 3 5 4 4 1 1 2 5 .3 5 .3 1 2 1 . 6 2 8 .9
1 0 1 3 2 2 1 2 2 5 .8 3 .3 6 1 3 .0 2 9 . 2
26 1 4 5 5 4 1 2 5 .9 2 . 75 1 0 .5 3 0 .4
37 2 1 1 1 3 1 2 2 5 .9 11.61 4 4 . 8 3 4 .3
1 1 3 6 1 2 6 .2 2 . 5 7 9 . 7 3 1 . 6
64
O
2 3 3 6 4 3 2 6 .3 3 . 19 1 2 . 1 2 7 .9
32 1 2 2 3 4 2 2 2 6 .5 4 .  80 18. 1 2 9 .  1
96 1 3 3 4 3 2 1 2 6 .5 3 . 83 1 4 .4 2 8 . 4
45 2 1 2 2 1 1 3 1 1 2 7 .  7 6 . 13 2 2 . 1 2 9 . 4
3 2 1 4 2 2 1 2 7 . 8 3 .  04 1 0 .9 3 1 .9
39 3 4 4 3 4 3 27 . 8 3 .3 6 1 2 . 1 2 9 .5






T ab le  7. C ontin ued .
N u m b er  of plants in l in t  p e r c e n ta g e  c l a s s e s
Line  
num ber 1 0  1 2 14 16 18 2 0 2 2 24 2 6 28 30 32 34 36 38 40  42  44  46 48 M ean
Std.
D e v .
67 3 4 4 2 3 5 28 . 1 3 .6 1
76 1 4 4 2 4 3 2 8 .2 4 .  71
6 1 3 4 6 1 4 2 2 1 2 8 .3 4 . 3 9
35 1 1 1 1 2 2 . 4 1 1 2 8 .3 4 .  72
34 1 1 1 2 6 2 3 1 2 8 .4 5 .2 1
90 1 4 2 4 6 1 2 8 .4 2 . 6 2
25 1 1 2 3 3 2 1 2 8 .5 3 . 9 6
2 3 2 2 7 5 2 1 2 8 .6 3 .2 0
103 3 1 2 3 1 2 8 .8 3 .5 4
106 1 4 4 1 3 3 2 2 8 .9 3 .8 9
82 3 2 3 4 5 1 2 1 2 9 . 0 4 . 0 4
1 0 2 2 6 2 8 1 2 2 9 .  1 2 . 74
69 1 1 1 1 2 6 5 1 2 9 .3 5 .2 6
52 1 2 2 1 5 4 1 2 9 .4 4 .2 3
31 1 2 7 1 4 2 9 .5 1 .8 1
61 1 1 3 5 3 3 1 2 9 .5 3 . 2 0
15 3 3 6 1 2 9 .6 1 .93
1 0 0 1 1 3 2 5 4 2 9 . 6 3. 02
8 6 2 4 6 9 j. 2 1 2 9 .9 2 .9 9
5 3 2 5 2 3 0 .0 1. 87
92 1 4 2 8 1 2 30 . 1 2 .9 0
72 1 1 1 2 5 2 1 1 3 0 .2 4 . 4 9
1 1 2 2 1 1 5 1 3 0 .3 3 .5 2
16 2 2 4 1 4 7 2 1 3 0 .3 3 . 70
71 1 1 4 3 3 4 4 1 3 0 .5 3 .6 0
0  113 1 2 4 1 2 9 1 1 3 0 .6 3. 8956 1 1 1 4 4 4 1 1  1 3 0 . 8 4 .  15
C o e ff .  F2  P lant  
V a r .  ® Value *






1 3 .8  




9 . 4  
17. 2
14 .3  
6 . 1
10. 8






1 1 . 6  
12. 1
1 1 . 8  
12. 7
1 3 .4





2 9 .  1
3 2 .2
3 0 .  1  
25 . 1 
2 9 . 1 
2 9 . 0  
27 . 5
3 3 .4  
3 3 .6  
27 . 5
31 . 7
3 3 .  1
2 8 .4
2 8 .5
34 . 2 ’
2 7 .3
3 1 .2  
33 . 0 
3 2° 4
3 1 .3  





T able 7 . C ontin ued .
N u m b er  of p lants in lint p er c e n ta g e  c l a s s e s
Line
nu m ber 10 12 14 16 18 20 22 24 26 28 30
44  1 1 1 3
95 1 1 4 1 0
1 1 1 2 3 3
48 1 2 3 3
70 1 1 4 1
33 1 1 1 2 2
59 1 4 6 4
98 7 2
58 1 2 6 2
115 4 4
104 1 2 3 7
53o 2 1
8 8 1 1 3
2 2 1 1 2 4
81 1 4 6
99 1 2 3
54 2 1 4
1 1 0 3 2
97 1 2 5
91 1 1 5
18 1 4
46 1 1 1
57 3 2
62 2 1 1 4
6 8 1 2 2
74 2 2 1
83 2 2
Std . C o e f f ,  P lan t  
32 34 36 3 8  40  42 44  46  48  M ean D e v .  V ar .  V alue*
2 3 3 3 0 .9 7. 09 2 2 .9 3 4 .5
4 1 1 3 1 .0 2 .9 3 9 . 4 35 . 7
5 1 3 1 .0 4 .  01 12 .9 2 6 . 4
3 2 1 31 . 1 3 .6 2 1 1 . 6 3 4 .6
5 2 1 31 . 1 3 .8 3 12. 3 33° 4
3 4 1 3 1 .2 4 .  17 13 .3 3 4 .2
3 3 4 3 1 .3 3 .9 9 12. 7 3 2 .3
2 1 1 3 1 .4 3. 8 8 12 ,3 3 1 . 4
6 3 2 3 1 .6 3 .4 2 1 0 . 8 35 . 1
6 1 1 3 1 .7 2 . 18 6 .9 2 9 .9
4 5 2 31. 8 3 .2 4 1 0 . 2 2 9 . 6
8 1 3 2 .2 1 .65 5 .  1 34 . 8
4 2 1 3 2 .2 5 .0 9 15. 8 • 00
8 2 2 2 3 2 .4 3 . 73 1 1 .5 3 7 .3
5 5 1 1 3 2 .4 2 .3 6 7 .2 35 . 0
6 3 2 1 3 2 .9 3. 02 9 . 1 2 8 .0
3 4 3 1 3 3 .0 3. 12 9 . 4 33.J9
8 4 3 3 3 .2 2 .4 9 7 .5 3 3 .0
4 4 1 3 3 3 .3 3 . 4 7 1 0 .4 3 4 .8
3 5 4 1 3 3 .5 3 .5 0 1 0 .4 3 4 .3
3 1 4 33 . 7 3 .  07 9 . 0 32 . 8
4 1 3 1 3 3 . 7 3 .6 1 10. 7 3 3 .6
5 6 2 1 1 3 3 .9 4 . 5 7 1 3 .4 3 3 .3
3 3 3 2 3 3 3 .9 5 . 13 15. 1 3 1 . 7
4 3 1 4 3 3 .9 3 .9 2  ° 1 1 .5 3 6 .5
2 6 3 3 3 3 .9 3 .9 2 1 1 .5 3 0 .5
6 3 3 2 1 3 4 .2 3 .3 3 9 . 7 31 . 8
-jN>
T able 7 . C ontin ued .
N um b er  of p lants in l in t  p erce n ta g e  c l a s s e s
Line  
n u m ber  1 0  1 2 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44  46  48 M ean
Std.
D e v .
C o e ff .
V ar .
E, P lant  
V alue*
84 1 U 3 6 3 1 3 4 .3 2 .5 6 7 .4 3 1 .  1
23 1 1 4 5 3 3 3 1 2 3 4 .4 5 .0 4 1 4 .6 3 9 .2
36 1 3 2 3 4 1 3 4 .6 3. 06 8 . 8 3 5 .9
38 1 4 6 3 5 5 3 4 . 7 3. 16° 9 .  1 3 5 .6
85 1 1 3 1 3 2 1 3 5 .5 4 . 6 0 1 2 .9 3 5 .6
49 2 1 1 4 1 1 36 . 1 3. 11 8 . 6 4 0 . 6
73 1 1 1 3 5 5 3 1 3 7 .2 3 .3 4 8 .9 3 5 .5
77 1 2 3 5 5 6 1 3 7 .  7 3 .7 6 9 .9 3 6 .2
114 1 3 5 7 5 3 8 . 0 2 .5 8 6 . 8 3 7 .6
60> 1 3 2 6 4 1 4 0 . 4 2 .6 2 6 . 4 4 0 . 6










T h e s e  lo w  c o e f f i c ie n t s  of v a r ia t io n  s e e m  to in d ica te  that both  
p aren ts  w e r e  r e la t iv e ly  h o m o zy g o u s  fo r  the c h a r a c t e r ,  L im a y e  (1956)
o
r e p o r te d  c o e f f i c ie n t s  of v a r ia t io n  of 1.58% and 3 .53% , for  the sa m e  
p a ren ts  in a s tud y  of the p a r e n ts ,  F  j and F 2  of the s a m e  c r o s s ,  and a l s o  
co n c lu d e d  that the p aren ts  w e r e  r e la t iv e ly  h o m o z y g o u s .
F r o m  the tab le  it can  be s e e n  that th ere  w as  no over la p p in g  of the 
p a r e n ta l  c l a s s e s .  The d if fe r e n c e  in the m ean s  of the h igh  D P L  15 and low  
S e a  I s la n d  p aren ts  w as 14.0% . T h is  is  the la r g e s t  d i f fe r e n c e  b e tw e e n  the  
m e a n s  of b oth  p aren ts  fo r  any of the c h a r a c t e r s  s tu d ie d .  T h is  w as due to  
the f a c t  th at  S ea  I s la n d  had a c o m b in a t io n  of l in t  p e r c e n ta g e  c o m p o n e n ts ,  
s e e d  s i z e  and lin t d e n s ity ,  w h ich  p ro d u ces  lo w  l in t  p e r c e n ta g e ,  that is  
high  s e e d  index  and low  l in t  d e n s i ty  in d ex ,  w h ile  D P L  15 had a c o m b in a ­
tion of the s a m e  c o m p o n en ts  w h ich  p ro d u ces  h igh  l in t  p e r c e n ta g e ,  that is  
lo w  s e e d  in d ex  an d  h igh  l in t  d e n s ity  in d ex .  T h is  r e s u l t e d  in a w ide d i f f e r ­
e n c e  in the m ea n s  for  l in t  p e r c e n ta g e  b e tw e e n  the two p a r e n t s 0
The 85 F 3  l in e s  r a n g e d ,  in r e s p e c t  to  th e ir  m e a n s ,  f r o m  20 .3%  to 
40 .4 % , a s  sh ow n  in T ab le  7, in a con tinu ou s r a n g e ,  ind ica ting  the q u a n t i­
ta t ive  n ature  of l in t  p e r c e n ta g e .  The d if fe r e n c e  b e tw e e n  the m ean  of the  
l o w e s t  and  h ig h e s t  l in e s  w as  2 0 . 1 %, a lm o s t  one and a half t im e s  the d i f ­
f e r e n c e  of 14.0%  b e tw e e n  the m e a n s  of the two p a r e n ts .  T h is  w as  due to 
the la r g e  n u m b er  of l in e s  w ith  m ea n s  m u ch  lo w er  than the low  S ea  Is lan d  
0  p a ren t  and one l in e ,  n u m b er  60 w ith  a m ean  s l ig h t ly  lo w e r  than that of the 
high  D P L  15 p a r e n t
o
o o
A ls o  the table sh o w s  that none of the l in e s  r e s e r g b le d  the h igh  
D P L  15 p aren ts  in th e ir  m ea n s  or  fr e q u e n c y  d is tr ib u t io n s .  In addition
O
only 5 l i n e s ,  n u m b e rs  4 9 ,  73, 77, 114 and 60 had a m ea n  a s  h igh  or 
h igh er  than the a v e r a g e  of the tw o p a r e n ts ,  35 .9% . T h is  w as probably  
due to the lo w  lin t  d e n s i ty  index  a lr e a d y  d i s c u s s e d ,  s in c e  l in t  d e n s ity  is
O
an im p ortan t com p on en t of l in t  p e r c e n ta g e .
On the other hand, 18 l in e s  r e s e m b le d  the lo w  S ea  Is lan d  p a ren t  in 
th e ir  m e a n s ,  a lthough  they  d if fe r e d  to s o m e  e x te n t  in th e ir  d is tr ib u t io n s .  
F u r th e r m o r e ,  23 l in e s  had m ean s b e lo w  28 .3% , w h ich  w as the lo w e r  l i m i t  
in the ran ge  of the Sea  I s lan d  p a ren t .
The r e s u l t s  fo r  l in t  p e r c e n ta g e  th e r e fo r e  w e r e  v e r y  s im i l a r  to 
th o se  fo r  l in t  d e n s ity  ind ex  and lin t  index  and it  can  be co n c lu d ed  that the 
o c c u r r e n c e  of a la r g e r  n um ber of l in e s  w ith  l in t  p e r c e n ta g e  b e lo w  the m ean  
of the lo w  parent a s  w e l l  a s  the la r g e  n um ber of l in e s  r e s e m b l in g  th e  low  
p arent w a s  c a u s e d  b y  the la r g e  n u m ber  of p lants w ith  a b n o r m a lly  lo w  l in t  
d e n s ity  index.
S in ce  l in t  p e r c e n ta g e ,  l ik e  l in t  in d ex ,  is  a c o m p le x  c h a r a c te r  d e ­
pending for its  e x p r e s s io n  on s e e d  s i z e  and l in t  d e n s ity ,  no a t tem p t  w as  
m ade to e s t im a t e  the n u m ber of p a ir s  of g e n e s  in v o lv ed  in its  in h e r i ta n c e ,  
a s s u m in g  that th o se  g e n e s  in v o lv ed  in the in h er ita n c e  of s e e d  s i z e  and lin t  
d e n s ity  w e r e  a l s o  in v o lv e d  in the d e te r m in a t io n  of l in t  p e r c e n ta g e .
H er i ta b i l i ty  and e f f e c t i v e n e s s  of s e l e c t io n .  <£>ince l in t  p er c e n ta g e






d e te r m in e ,  its  h e r i ta b i l i ty  and e f f e c t i v e n e s s  of s e l e c t io n  w ould  be of g r e a t  
value to the cotton  b r e e d e r .  T h e r e f o r e ,  h e r i ta b i l i ty  and e f f e c t i v e n e s s  of
Q
s e le c t io n  w as d e te r m in e d  fo r  l in t  p e r c e n ta g e  u s in g  the s a m e  p r o ced u re  
d e s c r ib e d  b e fo r e .
The c o r r e la t io n  c o e f f i c i e n t  b e tw e e n  the v a lu e s  of p lants and the  
m eans of the c o r r e s p o n d in g  F 3  l in e s  w as  found to be 0 . 71. T h is  h igh ly  
s ig n i f ic a n t  c o r r e la t io n  in d ic a te s  v e r y  h igh  h e r i ta b i l i ty  and  c o m p a r e s  
fa v o r a b ly  w ith  c o r r e la t io n  c o e f f i c ie n t s  r e p o r te d  fo r  in t e r v a r ie t a l  c r o s s e s  
in Upland co tto n .
A  s ig n i f ic a n t  r e g r e s s i o n  c o e f f i c ie n t  of 0 .  77, e q u iv a le n t  to  a h igh  
h e r i ta b i l i ty  of 77%, a l s o  in d ic a te s  the d e s ir a b i l i t y  of s e l e c t io n  am on g  s in g le  
plants for l in t  p e r c e n ta g e .  L im a y e  (1956 )  r e p o r te d  a h e r i ta b i l i ty  of 95 .4%  
b a s e d  on F^ data f r o m  a s tu d y  of the p a r e n ts ,  F^ and F^ of the s a m e  c r o s s ,  
D P L  15 x  S ea  Is la n d .  The va lu e  of 77% h e r i ta b i l i ty  d e te r m in e d  f r o m  the 
r e g r e s s i o n  c o e f f ic ie n t  of F ^ plant v a lu es  on th e ir  r e s p e c t iv e  F 3  l in e  m e a n s ,  
found in th is  s tu d y , is  h igh er  than th at  of 35% r e p o r te d  b y  P a l ia t s e a s  (19 5 1 ) ,  
43% b y  Young (1953) and 50.9%  by B r e a u x  (1 9 5 4 ) ,  a l l  s tu d ie s  in Upland  
cotton  c r o s s e s .
In ord er  to sh ow  b e tte r othe r e la t io n s h ip  b e tw e e n  the Fg  and  F 3  popu­
la t io n s ,  a  s c a t t e r  d ia g r a m  is  p r e s e n t e d  in F ig u r e  4 .
R eg a rd in g  the e f f e c t i v e n e s s  of s e l e c t io n ,  the p ro ced u re  p r e v io u s ly
o
d e s c r ib e d ,  w as u s e d  a g a in  fo r  l in t  p e r c e n ta g e .  The p e r c e n ta g e  of F 3  l in e s  
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P' 2  p lants
F ig u re  4 . S ca tter  d ia g ra m  show ing the d istr ib u tio n  of F 2 p lants and  
m eans of F 3 l in e s  d er iv ed  fr o m  th em  in r e s p e c t  to  lin t  
p e r ce n ta g e .
o
78
© 0  ®
o
T h is  w ould  r e p r e s e n t  the p e r c e n ta g e  of l in e s  of th is  type w h ich  w e r e  d e -
©
r iv e d  f r o m  an u n s e le c t e d  popula tion . On the o ther hand the p er c e n ta g e  
of F 3  l in e s  w ith  l in t  p e r c e n ta g e Qm ea n s  of 34% or h igher  d e r iv e d  f r o m  F 2
o o
plants w ith  l in t  p e r c e n ta g e  va lue of 35% or h igh er  w a s  6 9 . 2  (9 F^ l in e s  
f r o m  13 F 2  p la n ts ) .  The d if f e r e n c e  b e tw e e n  69 .2%  and 14. 1% r e p r e s e n t s  
the e f f e c t i v e n e s s  of s e l e c t io n .
Thus f r o m  th e se  r e s u l t s  it a p p ea rs  that s e le c t io n  in the s e g r e g a t in g  
F^ g e n e r a t io n  w ould  be h igh ly  e f f e c t i v e ,  s in c e  a h igh  c o r r e la t io n  c o e f f i ­
c ie n t  of 0 . 71, a h igh  h e r i ta b i l i ty  of 77% and a h igh  e f f e c t i v e n e s s  of s e l e c ­
t ion  of 69% w ould g iv e  the cotton  b r e e d e r  an opportunity  of s e le c t in g  50% 
or m o re  of the high l in t  producin g  plants in that g e n e r a t io n .
O
A s s o c i a t io n  of C h a r a c te r s
The a s s o c ia t io n  b e tw e e n  two c h a r a c t e r s  or two v a r ia b le s  can  be 
m e a s u r e d  by m ea n s  of the c o r r e la t io n  c o e f f i c ie n t .  0
T his  c o r r e la t io n  c o e f f i c ie n t  m a y b e  p o s it iv e  or n e g a t iv e ,  thus in d i­
ca t in g  in the f o r m e r  c a s e  that a s  one v a r ia b le  in c r e a s e s  or d e c r e a s e s  the  
other v a r ia b le  a l s o  in c r e a s e s  or d e c r e a s e s ;  w h i le ,  if  it  is n e g a t iv e ,  then
a s  one v a r ia b le  in c r e a s e s  the other d e c r e a s e s .
©
A  c o r r e la t io n ,  p o s it iv e  or n e g a t iv e ,  b e tw e e n  tw o c h a r a c t e r s ,  is  of
g r e a t  im p o rta n ce  in a b r e e d in g  p r o g r a m  a 0  it  w ould  g iv e  the b r e e d e r  an
0
idea  of the p r o b le m s  he w ould  en co u n ter  whSn s e le c t in g  for  a d e s ir a b le  
c h a r a c te r  a s s o c ia t e d  w ith  a n o th er ,  d e s ir a b le  or  u n d e s ir a b le .  It sh ou ld
o
be po in ted  out a l s o ,  h o w e v e r ,  that the b r e e d e r  is  in t e r e s t e d  a s  w e l l  in 
finding out if th ere  is  no c o r r e la t io n  at a l l  b e tw e e n  two g iv e n  c h a r a c t e r s .
W ith th e s e  id eas  in m in d  the c o r r e la t io n  c o e f f i c ie n t s  b e tw e e n  o 
c h a r a c t e r s  w e r e  d e te r m in e d  and a r e  s u m m a r iz e d  in T able  8 . F o r  c a l­
cu la t in g  the c o r r e la t io n  c o e f f i c ie n t s  b e tw e e n  two g iv e n  c h a r a c t e r s ,  the 
m e a n s  of the 85 F^ l in e s  w e r e  u s e d .
S e e d  index  and l in t  d e n s ity  in d e x . A n o n -s ig n i f ic a n t  c o r r e la t io n  of
0 .0 0 4  b e tw e e n  s e e d  index and l in t  d e n s ity  index  w as ob ta ined , ind icating  
o
that t h e s e  two c h a r a c t e r s  w e r e  ind ep en dent of e a c h  o th e r .  S im i la r  r e ­
s u lt s  of no c o r r e la t io n  or v e r y  lo w  o n e s ,  b e tw e e n  s e e d  index and l in t  
d e n s i ty  in d ex ,  have b e e n  r e p o r te d  b y  s e v e r a l  in v e s t ig a to r s  b o th  for  in tr a -  
h ir s u tu m  and  G . h ir s u tu m  x  G . b a r b a d e n se  c r o s s e s  a s  d i s c u s s e d  in the 
s e c t io n  on l in t  d e n s i ty  in d ex  in the r e v ie w  of l i t e r a t u r e .  The r e s u l t s  of 
t h e s e  in v e s t ig a to r s  w e r e  s u m m a r iz e d  in T able  2 in the s a m e  s e c t io n .
When two c h a r a c t e r s  a r e  found to be a s s o c ia t e d  it can  be a ttr ib u ted
o
to ( 1 ) a p h y s io lo g ic a l  a s s o c ia t io n  in w h ich  a p h y s io lo g ic a l  fa c to r  fa v o r in g 0  
in c r e a s e  of one c h a r a c te r  in turn p r o v id e s  b e t te r  con d it ion s  for in c r e a s e  
of the o th er  c h a r a c te r ,  or ( 2 ) l in k age  of g e n e s  that d e term in e  both  c h a r a c ­
t e r s ,  or (3) p le io tr o p ic  e f f e c t  of g e n e s .
The n o n - s ig n i f ic a n t  c o r r e la t io n  of 0 .0 0 4  found in th is  s tud y  w ould
o
in d ic a te ,  then , that s e e d  index  and  l in t  d e n s ity  index  a r e  indep en dent of 
Qe a c h  other and none of the fa c to r s  m en tio n ed  above w e r e  in v o lv e d .  L im a y e  
(1 9 5 6 ) ,  s tu d ie d  the parents® F  i  and F £  of th is  s a m e  c r o s s  and r e p o r te d  a
T able  8 . C o r r e la t io n  of c h a r a c t e r s  am o n g  85 l in e s  of the D P L  15 x  
Sea  Is lan d  c r o s s .
C h a r a c te r s  c o r r e la t e d C o r r e la t io n  c o e f f i c ie n t
S e e d  in d ex  -  l in t  d e n s ity  index 0 . 004
S e e d  index  - l in t  index 0 .4 1 * *
S e e d  index  - l in t  p e r c e n ta g e - 0 . 2  7*
L in t d e n s ity  index  - l in t  index 0. 91**
L int d e n s ity  index - l in t  p er c e n ta g e 0 . 9 2 **
* S ig n if ic a n t  a t  the 5% l e v e l  of P r o b a b il i ty
^ S ig n i f i c a n t  at the 1% le v e l  of P r o b a b il i ty
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n o n - s ig n i f ic a n t  c o r r e la t io n  c o e f f i c ie n t  of 0 . 0 7  b e tw e e n  s e e d  index  and  l in t
O
d e n s ity  in d ex  in the F ,̂ g e n e r a t io n  and co n c lu d ed  that th e r e  w a s  no a s s o c i a ­
tion  b e tw e e n  the two c h a r a c t e r s .
T o  the co tton  b r e e d e r  th is  m e a n s  that h igh  lin t  d e n s ity  index  l in e s  
w i l l  o ccu r  w ith  h igh  a s  well- a s  m e d iu m  and low  s e e d  ind ex  and thus he can  
s e l e c t  the m o r e  d e s ir a b le  co m b in a t io n .
S e e d  index  and l in t  in d ex .  A  h ig h ly  s ig n i f ic a n t  p o s it iv e  c o r r e la t io n  
of 0 .4 1  w as found b e tw een  s e e d  in dex  and l in t  in d ex .  T h is  in d ic a te s  that  
a s  s e e d  w e ig h t  i n c r e a s e s ,  its  s u r fa c e  a r e a  a l s o  in c r e a s e s  a s  r e s u l t  of 
w h ich  the w e ig h t  of f ib e r  p ro d u ced  per  s e e d  is  g r e a t e r  than on a s m a l l  
s e e d  w ith  l e s s  s u r fa c e  a r e a .
The c o r r e la t io n  c o e f f i c ie n t  of 0 .4 1  b e tw e e n  s e e d  index and l in t  
in d e x ,  a lth ou gh  h igh ly  s ig n i f ic a n t ,  s e e m s  to  in d ica te  that the a s s o c ia t io n  
b e tw e e n  t h e s e  tw o c h a r a c t e r s  is not p a r t ic u la r ly  s tr o n g .
S e e d  ind ex  and l in t  p e r c e n t a g e .. F o r  th e s e  two c h a r a c t e r s  a s i g n i -
O
f ic a n t  n e g a t iv e  c o r r e la t io n  c o e f f i c ie n t  of - 0 . 2 7  w a s  ob ta in ed . T h is  n e g a ­
t ive  r e la t io n s h ip  o c c u r s  b e c a u s e  s m a l l e r  s e e d  has a la r g e r  p rop ortion  of 
i t s  v o lu m e  a s  s u r fa c e  a r e a  than la r g e  s e e d .  S in ce  f ib e r  is p rod u ced  on ly  
on the su r fa c e  of the s e e d ,  the s m a l l  s e e d  w i l l  ten d  to produce m o re  f ib er  
per  unit v o lu m e  or w e ig h t  than la r g e  s e e d  w i l l .  T h is  n eg a t iv e  a s s o c ia t io n
o
of s e e d  index  and l in t  p e r c e n ta g e  has b e e n  r e p o r te d  by  n u m ero u s  in v e s t i -  
°  g a t o r s .  0
The c o r r e la t io n  c o e f f i c ie n t  found in th is  s tud y  is  r e l a t iv e l y  low  and
o
o
b y  s e le c t io n  it  s e e m s  p o s s ib le  to  obtain l in e s  w ith  r e la t iv e ly  h igh l in t  p e r ­
c en ta g e  and a w ide ran ge  in s e e d  s i z e .  F o r  e x a m p le ,  l in e  60 had the 
h ig h e s t  l in t  p e r c e n ta g e ,  4 0 .4 % , and w as in te r m e d ia te  in s e e d  s i z e ,  w ith  
a s e e d  index  of 1 1 .9  g r a m s ,  w h ile  l ine  114 w as the s e c o n d  h ig h e s t  in l in t  
p e r c e n ta g e ,  38 .0%  and had r e l a t iv e l y  s m a l l  s e e d  s i z e ,  w ith  s e e d  index  of 
10. 5 g r a m s .
°°L int d e n s i ty  index  and l in t  in d e x . A s tro n g  h igh ly  s ig n if ic a n t  
c o r r e la t io n  c o e f f i c ie n t  of 0 . 9 1  w as ob ta ined  fo r  th e s e  tw o c h a r a c t e r s .
T h u s,  s e l e c t io n  fo r  h igh  l in t  in dex  w ould  r e s u l t  e s s e n t i a l l y  in  
s e le c t io n  fo r  h igh  lin t  d e n s ity  index; th e r e fo r e  the s tro n g  a s s o c ia t io n  b e ­
tw een  th ese  tw o c h a r a c t e r s  in th is in t e r s p e c i f ic  c r o s s  sh o u ld  be of g r e a t  
va lue  to the b r e e d e r .  On the o ther hand the p o s it iv e  c o r r e la t io n  b e tw e e n
O
s e e d  index and  l in t  index can  n ot be o v e r lo o k e d .  F o r tu n a te ly ,  in th is  
c r o s s ,  the a s s o c ia t io n  of l in t  d e n s i ty  index an d  l in t  index of 0 .9 1  is m u ch  
s tr o n g e r  than that of s e e d  index  and lin t  in d ex , a s itu a t io n  not a lw a y s  e n ­
c o u n te r e d  in in ter  v a r i e t a l  c r o s s e s  of Upland c o t to n .  T h is  m a y  be of 
fu rth er  h e lp  to the b r e e d e r .
Lint d e n s i ty  index and lin t  p e r c e n ta g e .  Lint d e n s ity  in d ex  and l in t  
p e r c e n ta g e  w e r e  found to be s tr o n g ly  a s s o c ia t e d  w ith  a h igh ly  s ig n if ic a n t  
c o r r e la t io n  c o e f f i c ie n t  of 0 . 9 2 .
O
In cotton  b r e e d in g ,  s e le c t io n  for  h igh  lin t  p erce n ta g e  o r 0high lin t
O
index  is  e s s e n t ia l l y  a m ea n s  of s e le c t in g  fo r  h igh  l in t  d e n s ity  w ithout  
m ea su r in g  it .  ° °
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In th is  s tu d y ,  the c o r r e la t io n  c o e f f i c ie n t s  of 0 . 9 1  and  0 .9 2  fo r  l in t  
d e n s ity  index  and l in t  ind ex  in one hand and lin t  d e n s i ty  index  an d  l in t  p e r -  
° cen ta g e  on the other hand a p p ea r  to  in d ica te  that s e le c t io n  fo r  l in t  p e r c e n t ­
ag e  w ould  be a s  e f f e c t iv e  a s  s e l e c t io n  fo r  l in t  in d ex  a s  a m e a n s  of s e l e c t in g
O
f o r  h igh  l in t  d e n s i ty .  H ow ever  the 10 h ig h e s t  l in e s  fo r  lin t  p e r c e n ta g e  
had a h igh er  l in t  d e n s i ty  in d ex  than the 1 0  h ig h e s t  l in e s  for l in t  in d ex .
O
The lo w e s t  l in t  d e n s i ty  index m ea n ,  am ong the top  10 l in t  p e r c e n ta g e  l i n e s ,
O O
w as 4 . 8  g r a m s  ( line  n um ber 38) w h ile  the lo w e s t  l in t  d e n s i ty  index m ea n ,
o 0
am ong the top  10 l in t  in d ex  l i n e s ,  w as  4 . 4  g r a m s  ( l in e  n u m ber  15). In
O
ad d it ion  the top  1 0  l in t  p e r c e n ta g e  l in e s  had lo w e r  s e e d  in d ic e s  than the top  
10 l in t  index  l i n e s .  The h ig h e s t  s e e d  index  m ea n , am ong the top 10 l in t
O
p e r c e n ta g e  l i n e s ,  w as  1 4 .2  g r a m s  '(line n u m ber  4 9 ) ,  w h ile  the h ig h e s t  s e e d  
index  m e a n s ,  am on g  the top  10 l in t  ind ex  l i n e s ,  w as 1 5 .8  g r a m s  ( line  n u m -
O
b er  15). A l s o  the lo w e s t  s e e d  index  m ea n ,  am on g  the top  10 l in t  p e r c e n t ­
age  l i n e s ,  w as 1 0 .0  g r a m s  ( l in e  n u m ber 38) a s  c o m p a r e d  to the lo w e s t  
s e e d  index  m ea n ,  am on g  the to p  10 l in t  index  l in e s  of 1 0 .5  g r a m s  ( lin e  
n u m ber  114).
T h u s,  f r o m  th e s e  r e s u l t s ,  i t  a p p e a r s  that in th is  in t e r s p e c i f i c  c r o s s  
o °
s e le c t io n  for  higjch l in t  p e r c e n ta g e  w ould  be m o r e  e f f e c t iv e  than s e le c t io n
o












0  A g e n e t ic  a n a ly s i s  w as m ade of s e e d  inde^, l in t  d e n s ity  index ,
l in t  ind ex  and  lin t  p e r c e n ta g e  u s in g  the p aren ts  and F 3  g e n e r a t io n  of the  
o
D P L  15 (G o s s y p iu m  h ir su tu m ) and S ea  I s la n d  (G. b a r b a d e n s e ) in t e r ­
s p e c i f i c  c r o s s .
The D P L  15 and S ea  Is land  p aren ts  had s e e d  in d ic e s  of 10 .2  ando
1 3 .2  g r a m s ,  r e s p e c t i v e ly ,  w ith  a p a ren ta l  d i f fe r e n c e  of . 3:. 0 g r a m s .
L in e s  w ith  m ea n s  as  ̂h igh  and h igh er  than the S ea  Is lan d  parent  
as  w e l l  a s  l in e s  a s  low  and  lo w er  than the D P L  15 p aren t  w e r e  r e c o v e r e d .  
Due to  t r a n s g r e s s i v e  s e g r e g a t io n  it w as  a s s u m e d  that the p aren ts  d if fe r e d  
b y  s e v e r a l ° p a ir s  of g e n e s ° in  sp ite  of the la r g e  n u m ber  of l in e s  ph en o-
O
ty p ic a l ly  like  the p a r e n ts .  H e r ita b i l i ty  of th is  c h a r a c te r  w as v e r y  h igh ,
59%. The h igh ly  s ig n i f ic a n t  c o r r e la t io n  c o e f f i c ie n t  b e tw een  the F 2  and F 3  
o
w as 0 . 6 7 .  E f f e c t i v e n e s s  of s e l e c t io n  b y  co m p a r in g  the p e r c e n ta g e  of F 3
l in e s  w ith  low  s e e d  index d e r iv e d  f r o m  s e l e c t e d  F^ p la n ts ,  73%, to the
o
p e r c e n ta g e  of F 3  l in e s  w ith  lo w  se e d ° in d e x  ob ta in ed  w ithout ^ e le c t io n ,  14%, 
in d ic a te s  that s e l e c t io n  in the F 2  w ould  be h igh ly  e f f e c t i v e .
The p aren ts  had l in t  d e n s ity  in d ic e s  of 6 . 8  and 4 .  1 g r a m s ,  r e ­
s p e c t iv e ly ,  w ith  a d if fe r e n c e  o f  2 . 7  g r a m s  in th e ir  m e a n s .  N o  l in e  w ith
o
a m e a n  as  h igh  a s  that of the D P L  15 p aren t w as  ob ta ined  and on ly  a fe w  
0





m e a n s  a s  lo w  or e v e n  lo w e r  than the S ea  I s la n d  p a ren t .  T h e s e  r e s u l t s  
s e e m  to in d ica te  that the p a r e n ta l  d if fe r e n c e  fo r  l in t  d e n s ity  ind ex  w as
O
g o v e r n e d  b y  s e v e r a l  p a ir s  of g e n e s  and the la r g e  n u m ber of low  lin t  d e n s ity  
index  l in e s  w as  a ttr ib u ted  to  a b n o r m a l s e g r e g a t e s  w ith  p h y s io lo g ic a l ly  u n ­
b a la n c e d  g e n o ty p e s .  H e r ita b il i ty  of l in t  d e n s ity  w as v e r y  h igh , 64%. The 
c o r r e la t io n  c o e f f i c ie n t  of F 2  and F^ for this c h a r a c te r  w as  s ig n i f ic a n t ly  
h igh , 0 .  73. If s e le c t io n  had b e e n  p r a c t ic e d  in the F 2  it w ould  have p r o -
O
d uced  54% of h igh  lin t  d e n s ity  l in e s  a s  c o m p a r e d  to on ly  11% w ithout s e l e c ­
t io n ,  th e r e fo r e  s e le c t io n  in the F^ w ould  be d e s i r a b le ,  but th is  population
O
sh ou ld  be la r g e  due to the r e c o v e r y  of few  l in e s  w ith  h igh  l in t  d e n s ity  
in d ex .
The D P L  15 parent had a lin t  index  m ea n  of 7 .8  g r a m s  w hile  the 
0  l in t  index  m ean  for  the S ea  I s la n d  p aren t  w as 5 . 4  g r a m s ,  w ith  a d if fe r e n c e
of 2 . 4  g r a m s  b e tw e e n  the p a r e n ts .  F e w  l in e s  w e r e  r e c o v e r e d  w ith  a s
O
high  l in t  in dex  a s  the D P L  15 parent and no line  w ith  a s  h igh  l in t  d e n s ity  
a s  the sa m e  parent; th e r e fo r e  no line  w as a s  va lu ab le  a s  th is  p a r e n t .  On 
the other hand a la r g e  n u m ber of l in e s  w e r e  r e c o v e r e d  w ith  a s  low  and  
lo w e r  m ea n s  than the S ea  Is lan d  p aren t  w hich  w as a ttr ib u ted  to  the s a m e  
p hen om en on  a s  fo r  lin t  d e n s ity  r e f e r r e d  to b e f o r e .  A  v e r y  h igh  h e r i ta b i l i ty  
of 73% and a h igh ly  s ig n if ic a n t  c o r r e la t io n  c o e f f i c i e n t  of 0 .  76 w as obta ined  
fo r  th is  c h a r a c t e r .  E f f e c t i v e n e s s  of s e le c t io n ,  d e te r m in e d  a s  for  the other  
c h a r a c te r s  d i s c u s s e d ,  of 59% r e c o v e r y  w ith  s e le c t io n  a s  c o m p a r e d  to 2 2 %
o





w ould  be h igh ly  e f f e c t i v e .
R eg a rd in g  l in t  p e r c e n ta g e ,  the p a r e n ta l  m ea n s  w e r e  4 2 .  9% and  
28.9%  fo r  D P L  15 and S ea  Is la n d ,  r e s p e c t i v e l y ,  w ith  a d if fe r e n c e  of 14% 
b e tw e e n  the p a r e n ts ,  the la r g e s t  d i f f e r e n c e  am on g  fou r c h a r a c t e r s  s tu d ie d .  
N o line  w as ob ta in ed  w ith  lin t  p e r c e n ta g e  a s  h igh  a s  the D P L  15 p aren t  
w hile  a la r g e  n u m b er  of l in e s  w e r e  a s  lo w  and lo w er  in l in t  p e r c e n ta g e  a s  
S ea  I s lan d  and th is  w as a ttr ib u ted  to  the la r g e  num ber of l in e s  w ith  a b ­
n o r m a l ly  lo w  lin t  d e n s i ty .  H e r ita b i l i ty  of th is  c h a r a c te r  w as  v e r y  h igh ,  
77%, and  the c o r r e la t io n  b e tw e e n  the and  w as h igh ly  s ig n i f ic a n t ,
0 .  71. E f f e c t i v e n e s s  of s e l e c t io n  a s  in d ica te d  by 64% r e c o v e r y  of h igh  
l in t  p e r c e n ta g e  l i n e s ,  if s e l e c t io n  in F £  had b een  p r a c t ic e d ,  in c o n tr a s t  
to only  14% w ithout s e l e c t io n  in d ic a te s  that s e le c t io n  in the s e g r e g a t in g  F 2  
population  w ould  be h igh ly  e f f e c t iv e .
S e e d  index  an d  l in t  d e n s ity  in d ex  sh o w e d  no a s s o c ia t io n ,  w ith  a 
c o r r e la t io n  c o e f f i c ie n t  of 0 . 0 0 4 .  S e e d  index  sh o w ed  a h igh ly  s ig n i f ic a n t  
c o r r e la t io n  w ith  l in t  in dex  of 0 .4 1  and ai s ig n i f ic a n t  n eg a t iv e  c o r r e la t io n  
w ith  l in t  p e r c e n ta g e  of - 0 . 2 7 .  L int d e n s i ty  index sh o w ed  s tro n g  a s s o c i a ­
tion w ith  l in t  ind ex  and l in t  p e r c e n ta g e ,  w ith  h igh ly  s ig n i f ic a n t  c o r r e la t io n  
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